
































AMPEREX 



Qualities outstanding even upon casual examination, are 
true outward indications of the painstaking thoroughness, 
precision, and skill with which the new Amperex Water- 
Cooled tubes were designed, engineered and constructed. 

Spacings and dimensions held to a fraction of a thou¬ 
sandth of an inch—vacuums down to almost immeasurable 
pressures are your assurance of unvarying characteristics, 
highly efficient operation and of extraordinary long life. 
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Low-Loss Insulation 

of High Adaptability 



I T would be difficult to find an¬ 
other dielectric possessing the 
same freedom from power loss 
combined wdlh high adaptability of 
design which is furnished by lo'w- 
loss Bakelile Molded BM-262. This 
material may be formed wdth great 
accuracy into practically any shape, 
and often permits simplifications 
and improvements in the design of 
high-frequency instruments, parts 
and devices. 

4n interesting example of pro¬ 
gressive design accomplished with 
low-loss Bakelite Molded is the 


General Radio Type 726-A Vacuum 
Tube Voltmeter. Because the ma¬ 
terial makes possible a compact, 
durable probe housing of low power 
factor, the entire A-C measuring 
circuit is incorporated in the probe. 
Accuracy of the instrument is in¬ 
creased because cable and indicat¬ 
ing circuit carry direct current only. 

In addition to these advantages 
in dielectric and power loss char¬ 
acteristics and in adaptability of 
design, low^-loss Bakelite Molded 
possesses other merits common to 
all Bakelite Materials: mechanical 


strength, toughness and high resis¬ 
tance to moisture, oil, handling, 
and most chemicals and solvents. 

We invite electronic engineers to 
consult us for complete informa¬ 
tion on the properties and uses of 
this material. Also write for com¬ 
prehensive reference booklet 50M, 
■^Bakelite Molded”. 

{Left) General Radio Vacuum Tube Volt- 
meter icith improved probe housed in 
loiv-loss Bakelite Molded. 

{Right) Compact, duruhle probe housing 
formed in two pieces from loiv-loss Bakelile 
Molded. 


BAKELITE CORPORATION, 2 4 7 PARK AVENUE, NEW YORK, N. Y. 

BAKELITE CORPORATIOrs OF CANADA, LIMITED, 1&3 DafferiB Sireell, Toroflto, Canada Canst: Electrical SjiecEaUy C».. lac., 316 Elecemh Slrcet, Saa FrancUco, Cal. 
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LE ROY- N.Y.-U.S.A. 


LAPP INSULATOR CO^ JNSULATORS 


A S foremost supplier of porcelain insulation to the 
radio industry, Lapp realizes its responsibility for 
the development and produaion of dependable and ade¬ 
quate insulation equipment. 

lUustrated at right is the latest development in self- 
supporting radiator insulation, a design which secures 
utmost efl&ciency from all materials. Tower leg footing 
cast integral with insulator frame—economical and easy 
to install. Generous porcelain cones afford maximum 
elearical proteaion. Porcelains in line with tower leg, 
reducing shear duty. 

Below, Lapp porcelain water coil, a design that elimi¬ 
nates sludging. Require no cleaning, and because water 
is left pure, eliminates cleaning other parts of system and 
frequent water changes. Regularly used by all trans¬ 
mitter manufacturers and available for replacement in 
existing sets. 
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WITH THE EDITORS 


IT IS wiTn a degree of pride, not unmixed 
with a sense of deepened responsibility, that 
the publisher and editors present this first 
issue of Communications. We hope that 
our pride is not misplaced ; the responsibility 
is also erddent, for Communications has 
set a goal neither impossible of achievement 
nor one which will permit any slackening of 
pace. That goal is: To enable our readers to 
say, ''We saw it first in Communications!” 

The consolidation which was effected, with 
Communications as the result, was more 
or less inevitable. That tliis is so is irnmedi- 
ately apparent from even a cursory exatnina- 
tion of the vast industry which has growm 
up around the one-time communication art. 

It is not too much to say that civilization 
has foliow^ed communication—trade may fol¬ 
low the flag, but it is not until reliable com¬ 
munication has been established between 
them that two nations can be said to be en¬ 
joying the full meaure of civilized inter¬ 
course. 

Communication has been, from the begin¬ 
ning of time, an essential factor of the com¬ 
mon defense. From the war-drums of the 
savages to the ultra-high-frequency radio of 
modem times lies a path through history, a 
path pointing always to one objective, the 
maintenance of coinmunication,. Britain did 
not become mistress of the seas because her 
men wanted to spend years away from home 
on some disease-ridden sailing vessel; but 
until the day of the ocean cable, and later, 
the radio, the ver>'' existence of the empire 
depended upon the communication lines 
maintained by those ships. 

From national defense to national conven¬ 
ience was but a step. Once it was established 
that rapid communication could seiw'e all of 
the people rather than the comparatively few 
i-n the military and naval forces, the growTh 
of the art was assured. 

We, too, are a part of that background. 
For over seventeen years Radio Engineering 
has been known and respected wherever 
the art penetrated, and CojnmtmicaHon & 
Broadcast Engineering, and The Broadcast 


Engineer, likewise enjoyed a high degree of 
well-deserved popularity as entirely author¬ 
itative sources of material pertinent to their 
particular fields. 

But these fields, or if you wish, phases, 
are definitely becoming inescapably linked. 
The home receiver designer functions with 
one eye on what the broadcasters expect to 
do—not next year but perhaps five years 
lienee. The telephone and telegraph engi¬ 
neers envisage, in this year's equipment de¬ 
signs, tile traffic ivhich they will be handling 
a decade from now, and how they will be 
handling it. It just isn’t possible any longer 
to say ''Each to himself.” It is, for similar 
reasons, impossible to say whether radio has 
attached itself to navigation—air or sea— 
or whether naidgation h:as swallowed radio. 
Newspapers started out by fighting radio; 
now, w'hile the support may not be self- 
evident, it is at least tacit, and few papers 
or news-gathering associations could attempt 
to cover the world's events without material 
dependance upon the newest members of 
the communication faniily—radio and fac¬ 
simile transmission. 

Communications, as the name implies, 
has a field as broad and as inclusive as its 
editors care to make it. What the editors 
do will depend finally upon the readers. It 
is, after all, the readers who make a maga¬ 
zine and \\'t would like you to feel that this 
publication is for your benefit exclusively. 
In this case, “ you” means quite a few thou¬ 
sand engineers, executives and other per¬ 
sonnel in the communications industry. 
Tou can't be in communications in this day 
and age and be indifferent to what the man 
next to you is doing. Neither can you af¬ 
ford the time to 'look over his shoulder." 
Communications expects to do the neces¬ 
sary investigating to bring to you the im¬ 
portant events taking place in the industr>c 
the new discoveries, and the personalities 
without which any field of endeavor is a 
lifeless thing. 

Thus, we give you Communications, 
dedicated to the furtherance of knowledge 
of the art whose name it bears. 
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New Worlds to Conquer...with the 

NEW RCA''888" 


SmaHt u a ter' cmUd 
irammitting tube for 
ultra - high-frequeney 
drcuiti. Companion 
tube with lower mu 
talut, RCA-S^, also 
avaiiaiU. 


O UT of the well-known RCA 
laboratories comes the new 
RCA-888! With the introduction 
of this small water-cooled trans¬ 
mitting tube, lies the possibility 
of opening up with adequate 
power the enormous territory 
between three and one-and-a- 
quarter meters . . . The unprec¬ 
edented power capability of the 
new RCA-888 means far greater 
performance and reliability in 
the new field of ultra-short-wave 


testing periods ever given to an 
RCA tube during development. It 
is rated at 1200 watts maximum 
input for wave lengths down to 
meters. The power input and 
output capability for VA meters 
is at least 10 times that of its 
nearest rivaL 

This new tube can be built into 
your own specially designed cir¬ 
cuits. For full technical and circuit 
information, don't hesitate to call 
on RCA’s skilled group of engi¬ 
neers. They are ready and most 
willing to serve you on any ques¬ 
tions regarding the new RCA-888. 


communication. 

This tube has successfully un¬ 
dergone one of the most extensive 


RCA MANUFACTURING COMPANY, Inc^ Camden, N. J. • A Service of the Radio Corporation &f America 
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FOR PRODUCTION OR MAINTENANCE TESTING 




choose 

dependable 

instruments 


MODEL 665 AN¬ 
ALYZER 10 AC 
and DC voltage 
ranges from 1 voit 
to 1000 9 DC cur¬ 
rent ranges, 1 milli- 
ampere to 500, 4 re¬ 
sistance ranges, 1 
ohm to 1 megohm. 




# ^ \ ^ 


MODEL 692 OSCILLA¬ 
TOR — 100 KC - 22 MC 
in 5 separate bands. 


MODEL 669 VACUUM 
TUBE VOLTMETER - 
6 ranges from 1 to 16 volts. 
AC operated, 115 volts 60 
cycles. Accuracy wit hin3% 
from 40 cycles to 50 mega¬ 
cycles. 


FROM THE 


Lom/)\ 

WESTON 


LINE 

For production testing of simple electrical elements ... or com¬ 
plex electrical circuits . . . you’ll find these portable WESTONS 
ideal for thorough, time-saving test routine. They furnish the 
ranges, operating simplicity, and the dependability needed at 
each inspection point. And the series of WestON pocket-size 
instruments illustrated below, is ideal for quick trouble shoot¬ 
ing on control circuits, relay circuits, cables, etc. You will want 
complete data on these dependable, inexpensive WesTON 
Test Instruments. Write to Newark, or ’phone the Weston 
office near you. Weston Electrical Instrument Corporation, 


MC^EL 664 CAPACITY ME- prelinghuvsen Avenue, Newark, New Jersev. 

TER -5 ranges m microfarads _ 

from .0001 to 200. AC voltage 
ranges 0-800. 



MODEL 69S 
POWER 
LEVEL 
METER - 
5 voltage 
ranges <1-150. 
11 DB ranges 
-I8DB^ 3S 
DB. 


MODEL 697 
VOLT OHM* 
MILLL 
AMMETER 
4 AC —DC 
voltage 
ranges. 2 DC 
current 
ranges. 2 
resistance 
ranges. 


MODEL 564 
VOLT- 
OHM- 
METER- 
4 DC voltage 
ranges 3 600. 
4 resistance 
ranges 1000 
ohms to 1 
megohm. 





MODEL 780 
CAPACITY 
METER — 
Range full 
scale .02 — 
.2 — 2 -- 20 
microfarads. 
AC operated. 
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NO HEADACHES FOR DESIGNERS 



Designers who use Durez can forget the limitations of 
older materials. The possibilities for distinctive styling 
and design innovations are unequalled. The first radio 
with chassis inserted from the bottom was made of Durez. 
And now Garod scoops the field with another new^ 
Durez cabinet featuring speaker openings on the side. 





General Plastics' 

DUREZ 


ONE CABINET— 

A DOZEN DIFFERENT STYLES 

Here’s just one sample of the unusual things a clever 
designer can do with Durez. The set is molded in three 
parts . . . front and back panel and main housing. By 
combining different colored panels and housings in 
assembly you get many different color combinations. 
{Radio shown is the new Emerson midget?^ 


"THEY CAN’T WEIGH SO LimE" 

So exclaims many a manufacturer when first introduced 
to Durez cabinets. But remarkable lightness is only one 
of Durez’ major advantages. It’s strong, moisture- 
resistant, self-insulating. The satiny surface never chips 
or dents . . . alw^ays feels pleasantly warm to the touch. 
{Shown is the Pilot table radio .) 

SPLIT-SECOND FINISHING 


Durez cabinets come from the mold formed and com¬ 
pletely finished even to lugs, holes, inserts and the final 
lustrous surface. No grinding, japanning, etc., is neces¬ 
sary. And the finish can never show^ signs of wear .... it 
extends all through the piece, is not just applied. (This 
is case for the Amplicall inter-office communication system.) 

No matter what your problem, Durez can probably help 
you to solve it. For further information and free monthly 
"Durez News” write General Plastics Inc., 199 Walck 
Road, North Tonawanda, New York. 
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CENTRALAB. 

WILL STAY QUIET 



-.T, 


U. ELGIN CHftNDLER 

Radio Sales and Service 

1 J-ii 03-3 

LOU'SvUI.E 

JUac 1937 

CHTTBAUIB, 

XllvraVee, su. 

O-ntlecen: 

Tha cTlter flnt beeire aeiyyalnt#^ 

^Ith your Volup* Controli In 1925, arS sire© 

that tl*« h>« ut«<l th«3i also©* ©xclualvalv. 

Each tlA«, I have rore back to 
Central lb. becauac It Is th© cmlv control 
that I have ever ‘o’jjyl that olll stay trjlat. 

Here In o*;r shoo a* irmVe ever? effort 
to avow “call bac»-a“, inA a* have fcuw3 that 
tb* aae of yewr volaa* control■ B4«ra one 
percent eattiractlon. 

Both youraelTaa and the local a«rvice 
»*n are fortunate Ifi hivlrte a itlatrlbutor 
who oroawtea ytwjr Berchandtae aa doea ?. I. 
Barks k Co., of Lo-ilfTlllP, 





The QUIET 
CENTRALAB 
CONTROL 


offers maximum resistor 
length for case diam¬ 
eter . , . close uniform¬ 
ity between resistors... 
accurate tapers ... uni¬ 
form current distribu¬ 
tion . . . better power 
dissipation and longer 
life. 


Fine phrases seldom fool a radio man. Graphs, curves and self-praise 
may read well . . . but customer complaints put a "negative-bias" on 
such bouquets. 

So, when an "old timer" like Mr. Chandler writes . . . "Since 1925 I've 
used your controls almost exclusively; In fact, each time I have gone back 
to Centralab, because it is the only control that I have ever found that 
will stay quiet." . . . 

Here's proof tor manufacturer . . . for experimenter . . . and for the 
serviceman. Specify Centralab. 

Centralab 

Division o£ Globe Union, Inc. 

MILWAUKEE 

FRENCH CENTRALAB CO. BRITISH CENTRALAB. LTD. 

118 Avenue Lednj-Rollfn Canterbury Rd*. Kilburn 

Paris XI, France London, N.W. 6. England 
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tor material, this customer saved con¬ 
siderable money in not having to redesign 
his chassis, nor purchase special high- 
priced capacitors. 


A radio chassis submitted to the Mallory 
Re^arch Department ^as found to have 
a 630 volt surge. This is imusually high 
and no ordinary capacitor would stand 
such abuse. 

However with the Mallory units recom- 
iTsended for this application, the customer 
reports no field trouble in an experience 
record of over a year. 

Due to the new Mallory harrier t\ jk* separa- 


•S possible 


separator 

;-Peaiedly sub 

gn enough to 


MallorY 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA - Cable Address — PELMALLO 


ki 



to 

/ 1 ^ 


2 

/ Si//?G£ 


>4 i 

' VOLTS 

k. 

S / 

630 

WORKIHGVOaS 


1 

i400 


time /a/ 

SECONOS 
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FOR SEPTEMBER, 1937 

DISC RECORDING 

Production and the Studio 


BESIDES the iamiliar and long-thUib- 
lished home-entertainment held, there 
exists, today, another cotnmerclal ap¬ 
plication uf disc recording which is 
rapidly becoming very important. This 
is the relatively new field of electrical 
transcription. During the tew years 
since its introduction in its present 
form, experience has made it obvious 
that electrical transcription is an in¬ 
valuable element of the broadcasting 
businesSj chiefly l>ecause of the many 
important advantages that accrue from 
the ability to broadcast programs from 
records. 

Of those two outstanding applica¬ 
tions of the disc recording at the pres¬ 
ent time, the home-entertainment field 
is^ of course, pre-eminent as regards the 
number of copies run off from each 
recording; however, it is in transcrip¬ 
tion work that the majority of the most 
interesting recording-engineering de¬ 
velopments of recent }‘ears have had 
their first practical application, particu¬ 
larly those having to do witli the refine¬ 
ment of quality. This is largely because 
of certain special conditions associated 
with transcription work, such as the 
necessity' for maintaining high-quality 
standards, the desirabiiit>' of having 
copies ready very soon after recording, 
and the avaihability of skilled engineer¬ 
ing personnel to operate the reproduc¬ 
ing equipment The present discussion 
will, therefore, deal with disc recording 
primarily from the dectricahtranscrip- 
tion standpoint. 

FIELD OF ELECTRICAL TRANSCRIPTION 

WTiile the majority of communica¬ 
tion engineers have become familiar 
with the significance of the term “elec¬ 
trical transcription" and are aware that 


By T. L. DOWEY 

the practice pbys an important part in 
present-day broadcasting, the subject is 
such a special one that few people out¬ 
side the industry appreciate the consid¬ 
erations that have led to the prevailing 
extensive use of electrical transcrip- 
lions. 

The most important factor that has 
influenced this situation is the fact that 
better results can practically always be 
secured by the use of electrical tran¬ 
scription than 'would be possible with 
direct pickup, provided that the pro¬ 
gram is one which jjermits of repetition 
or rehearsal. The reason is, of course, 
that, no matter how many previous 
rehearsals have taken place, mistakes 
made after a direct broadcast has begun 
can never be corrected, while with a 
transcription the program can be re¬ 
peated, if this seems desirable, in order 
to obtain the best results possible from 
an artistic or technical standpoint. The 
making of corrections is, we may re¬ 
mark, greatly facilitated by the high 
development of disc-recording tech¬ 
nique, which permits of inserting, re¬ 
arranging or removing parts when re¬ 

FIG. 1 

In determining the shape of the studio 
the following ratio have been found to 
yield the best results. 



recording, much as a cutter edits a 
sound-picture film. 

A secondary consideration which is 
worth mentioning is that it is frequently 
desirable for a number of reasons— 
commercial, legal, technical, or artis¬ 
tic—to have a permanent record of 
many programs which are put on the 
air. In this case a high-quality record¬ 
ing of the program as it passes through 
the studio bus bars furnishes exactly 
the tv'pc of document required. 

HOW TRANSCRIPTION WORK IS 
ORGANIZED 

In the operation of the electrical-tr;an- 
scription industry, there are recognized 
the same Uvo types of program which 
are familiar in direct broadcasting; 
namely, the sponsored program which 
is paid for by the advertising agency 
and which is put on the air by buying 
the necessar>^ station time, and the sus¬ 
taining program which the transcrip¬ 
tion organization maintains as a service 
to tliose stations desiring it, by means 
of its record library. The first step in 
the origination of a sponsored pro¬ 
gram occurs, of course, when an ad¬ 
vertising agency approaches the sales 
department of the transcription organ¬ 
ization with a statement of its needs. 
It is the function of this department to 
analyze the problem presented by the 
customer, and after a satisfactory agree¬ 
ment has been reached as to the nature 
of the program, a broadcast date is set. 
This is forthwith communicated to the 
shipping department which, from its 
knowledge of the time which will be 
required for distribution of the records 
to the stations through which the broad¬ 
cast will be made, is able to work back 
and set a dead-line date by which the 
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production department must make its 
record pressings available. 

It may also be noted that sometimes 
a departure is made from the system 
described above tor establishing dates, 
in that the broadcast dare may not be 
finally set until the pressings have been 
approved. The decision to proceed in 
this manner might be made, for exam¬ 
ple, if the program were of a novel kind 
which might require revision, or if 
there was a possibiIit>^ that the client’s 
plans might change. 

After thcNC essential preliminaries, 
the details relating to the actual require¬ 
ments of the program are determined 
and are transmitted to the recording 
department in terms which establish 
the type of orchestra being employed, 
the musical retjuirements, the length, of 
the program, etc. A date is also set on 
which the recording is to take place; 
this naturally is determined with refer¬ 
ence to the distribution dead-line date 
previously mentioned. 

As soon as the length and type of 
program have been decided upon, it 
becomes the function of the recording 
department to select a suitable stage 
and schedule it for the assigned date. It 
is also, of course, necessary to make 
sure that the required number of re¬ 
cording machines will he available. 
W'henever a program is to last longer 
than a single disc, for example, longer 
than fifteen minutes, it becomes neces¬ 
sary to use at least two machines. This 
constitutes what is termed “overlap’’ 
recording, which, by alternating ma¬ 
chines, may be continued to carry a pro¬ 
gram of any desired length. When such 
a program is reproduced, it becomes 
neicessary to establish a cue at tlie end 
of each record, to indicate the instant 
at which the reproducing turntable with 
the oncoming recL^rd must be started 
in order to produce the necessary con¬ 
tinuity of effect. Depending very largely 
on the extent to which the program 
is capable of rehearsal or repetition and 
the expense which would be involved by 
this, it may also be decided to make 
parallel take^, with the object of guard¬ 
ing against the possibility of loss 
through accident or error during the 
recording or processing. Sometimes it 
is considered justifiable to use all av^ail- 
able machines for this purpose. It nuiy 
also become necessary to resort to par¬ 
allel takes if a large number of copies 
of the recording will be required in a 
short time, as this means that several 
masters will be available and several 
record presses may be producing sim¬ 
ultaneously without waiting tor dupli¬ 
cation of the master to stampers. 

There are several necessary details 
which must also be attended to with 
an eye on the date set for the record¬ 
ing, such as, the provision of the re¬ 


quired recording wax blanks, tlie oper¬ 
ation of the air-conditioning system, 
the provision of personnel in the re¬ 
quired numbers and assurance that suf¬ 
ficient processing capacity will be avail¬ 
able. Studio routines should be such 
as to automatically take care of these 
factors. 

After the recording is made, it im¬ 
mediately becomes important to have a 
test pressing available as soon as possi¬ 
ble. This test pressing is first checked 
by the production department’s test 
man, and sometimes by the monitor 
man. For a sustaining program, these 
are usually all the approvals that are 
required; but in the case of a spon¬ 
sored program, the test pressing is 
rushed to the sponsor for his approval 
before any production pressings are 
made. 

The numl)cr of production copies re¬ 
quired may vary from one to several 
hundred, depending on the distribution 
which it ii intended to give the pro¬ 
gram. Air express may be resorted to 



FIG. 2 

Showing a relation between optimum 
reverberation time and volume. 

when the time available for distribution 
is limited. 

STUDIO ACOUSTICS 
Since one of the objectives of elec¬ 
trical transcriptions is to produce a pro¬ 
gram indistinguishable from a direct 
broadcast, the studio-acoustic and pick¬ 
up technique is in many ways the same 
as for broadcasting. However, since 
there are usually more possibilities of 
repetition and correction tlian with a 
broadcast program, the transcription 
.studio has also many points in common 
with a scoring studio for motion-picture 
work, and in fact is more closely re¬ 
lated to the latter than to a typical 
broadcast studio. 

While it is sometimes said that it is 
the function of broadcasting to take the 
artist or entertainment into the home, 
at other times the idea is expressed that 
the listener should be transported to 
the studio or to the imagined scene of 
the action. As a matter of fact, both 
statements are true if qualified with 


reference to the type of program; where 
it is of the intimate “fireside talk” va¬ 
riety, it is desirable to have pickup 
acoustics of the type that are said to 
bring the program “into the home”; 
where the program employs a large 
orchestra or is supposed, for example, 
to come from a battle-field, the aim 
should be at the opposite effect. In 
either case, however, the studio acous¬ 
tics should simulate the effects and con¬ 
ditions natural to the type of entertain¬ 
ment. 

It is well recognized today that the 
acoustics of a room are a definite part 
of the sound, particularly music, pro¬ 
duced in it. It has been shown that a 
larger part of the acoustic energy^ af¬ 
fecting the ear reaches it by reflection 
from the various surfaces, than by direct 
transmission from the instruments, and 
the need for sound-reflecting surfaces 
in the vicinity of an orchestra has long 
been known.' The proper control of re¬ 
verberation is therefore a factor of 
paramount importance in the acou.stics 
of studios for making electrical tran¬ 
scriptions, Furthermore, since this 
sound is to be reproduced in a second 
rocm, the reverberation at this .second 
point also enterthe picture. How'ever, 
contrary to a common opinion held in 
the earlier days of reproduction, it has 
been foimd. in all recent experience 
using improves I pickup and reproducing 
equipment, that the effect of combining 
the reverberation of tw'o rooms is not 
additive and con.setjuently the reduction 
of reverberation at the source is not re¬ 
quired. In practice, it has been deter¬ 
mined that the most natural and pleas¬ 
ing conditions obtain w^here the appar¬ 
ent reverberation to the listener is 
largely that of the source room, suf¬ 
ficient liveness being present in the 
receiving room to blend naturally and 
heighten the imaginative impression of 
l)eing present at the source. Insufficient 
reverberation in the source room causes 
the reproduction, in a room of moder¬ 
ate or greater liveness, to sound 
cramped and as if issuing from a small 
point rather than an extension of the 
listening room. Consideration must also 
he given to the apparent added liveness 
of monaural pickup. One explanation of 
this condition is the existence of an 
interference nattern which is reduced 
in effectiveness by the cancelling effect 
of two ears. In the present state of the 
art, the most feasible means of com¬ 
pensating for the added liveness of 
monaural pickup is the creation of a 
zone acoustically more dead than the 
average reverberation period of the to¬ 
tal enclosure. Fortunately, this coin¬ 
cides wdth accepted theories of the best 
arrangement for listening to music; 
namely, live surroundings for the mu- 
(Continued on page 68) 
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CONSOLE TYPE SPEECH-INPUT EQUIPMENT 


By JOHN P. TAYLOR 


cuMPLETii :ip€ech-inpui assemblies built into small con¬ 
sole-type cabinets are a development of the last two 
years; and* in fact, have come into widespread use only 
in recent months. All previous speecli-input design wa.^ 
based on the accepted convention of rack-mounted panel- 
type units. Such an arrangement, having the obvious 
advantages of flexibility and standardization, was—and 
probably still —the I jest system for larger stations and 
network studios. C3n the other hand it was—and, to a 
lesser degree, still is—an expensive consideration for 
smaller stations. 

The tjuestion of why less exi>ensive equipments did not 
make their appearance sooner is probably answered by 
the economics of the situation. Until recent years sales 
of equipttient to larger stations made up such a large per¬ 
centage of the business (dollar volume) that designs 
were inevitably pitclied to their standards. However, 
with a 5 ?teadih' increasing number of smaller station- 
and. even more important, liigher incomes for most of 
these, this field has of late become one which the manu¬ 
facturers could not afford to overlook. As a result, 
equipments particularly fitted for small stations have been 
appearing in increasing numfier. The several special 
!ow'-power transmitter designs recently described* are 
a case in point. Console-tv'pe speech equipments are 
another. 

In practice, console equipments have other advantages, 
in addition to tlie price differential Since piacement of 
mixers and controls in some type of console is now al¬ 
most universal practice, the use of rack-mounted ampli¬ 
fiers necessitates inter-unit wiring. Thus console equip¬ 
ments represent a sa%dng in installation cost—also, since 
tliey are 'Tactorv a.'^sembled and tested.” there is usually 
a saving in installation time. Moreover, racks an* 

Ltrw Pi>w«T Tfansmtiltcrs," fay J. P. Taylnr. • 
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clumsy, and require floor space; consoles are of con¬ 
venient size, inomit on almost any kind of a table or 
desk, and do not add to the required flixjr space. 

Use of console ecjuipment is not necessarily a preroga¬ 
tive of small stations. In larger studio installations, 
where separate control booths for each studio are the 
practice, they should find a convenient application. The 
equipments ordinarily specified for such booths make 
up what is commonly kno%vn as a single-channel as¬ 
sembly, These new console assemblies consist, basically, 
of the same units—and should, therefore, he ideal for 
this use. They lack, of course, the ease of servicing of 
the deluxe speech-input ])anels, and they do not con¬ 
form to the ‘'build up” idea. However, the other ad¬ 
vantages may often outweigh these latter. 

Despite these possibilities in larger stations, the imin 
appiication of these equipments is lx>und to be in smaller 
stations. Apparently with this in mind, the manufac¬ 
turers have obviously devoted considerable attention to 
the development of sw-itching and control systems which 
would increase the flexibility of these equipments to the 
point where they wovikl suffice to meet all the speech- 
input requirements of .small stations. Thus, by various 
ingenious arrangements, they have extended the ordinary 
functions, of what are actually single-channel layouts, in 
.such degrees that they handle rnicrof>hones in two studios, 
transcriptions and remote lines with convenience—and. 
in some instances even provide talkback, auditioning and 
remote cueing. The best idea of the possibilities, as well 
as the limitation,s, of these stratagems is obtained by 
briefly reviewing the features nf the standard models an¬ 
nounced to date. 

TYPE I2H 

The T 3 q)e 12H speech-input assembly furnishes a 
striking illustration of the extent of the facilities that can 


Fig. 2. Block diagram of the Type 12H speech-input assembly. 
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FIG, 1. Front view of the 12H speech-input assembly for 
studio applications. 

be built into a smaibsized equipment. There are four 
microphone inputs, two transcription inputs and six line 
inputs; five pre*amplitiers—four in the microphone in¬ 
puts and one following the dual faders, in which the 
transcription inputs are combined; no less than six 
mixers—one being especially reserved for handling re¬ 
motes; and a switching system providing auditioning, 
talkback, remote cueing and other conveniences. These, 
of course, are in addition to the usual master gain, main 
amplifier, volume indicator, monitoring system and ac¬ 
cessories—also a complete interlocking control system. 

Referring to the front view of the Type 1211 equip¬ 
ment (Fig. 1) the six mixers will be seen ranged along 
the bottom of the control panel. Tlie main gain is 
slightly higher, in the center of the panel. At the left 
and right of the V. 1. meter are the 1. range switch 
and the monitoring gain control. Alxjve eacli of the 
six mixers is a two-position key switch. These arc the 
''audition’'-''program'’ switches. As they are an un¬ 
usual feature they desenx* a further explanation. Re¬ 
ferring to the block diagram of the 12H (Fig. 2) these 
six switches—K-1 to K-6—will be seen to be associated 
with the six mixer positions. When one of these 
switches is set at “program,” the mixer which it con¬ 
trols is connected to the program circuit. If it is set 
at “audition,” the monitor key (K-11) is also set 
at '"audition." The mixer and associated input circuit is 
connected direct to the monitoring system (which is dis- 
connectefl from the program circuit by the operation of 
K-li). This is the setup for auditioning simultaneously 
with program. Any of the six input circuits can be used 
alone, or in combination, for auditioning, while any of 
the remaining ones are used on program. There are, of 
course, limits to tliis arrangement. For one thing, pro¬ 
gram monitoring must be done by V. I. alone—or widi 
headphones. Also the practical difficulty of mixing two 

FIG. 8. The Type 23A speech-input console set up in 

a control booth of the Mutual Broodcasting System. 



programs at once may arise. However, remembering 
that most small stations use transcriptions much of the 
time, and that most regional stations depend largely on 
“chain,” it seems likely that this arrangement will 
ordinarily suffice. 

The remainder of the circuits of this equipment will 
be fairly clear from the diagram. Switches K-7, K-8 
and K-9 allow choice for any six remote lines, for which 
Lerminals are provided; switch K-10 for choice of two 
output lines. Switch K-12 allows use of phones for 
program monitoring, or monitoring of incoming remotes. 
An interesting feature, in this connection, is tliat when 
switch K-6 is in the center position, cue may be fed to 
a remote point. Relays are provided, as showm, for in¬ 
terlocking speakers as desired. 

The mechanical design and appearance of the Type 
i2H assembly will be fairly evident from the several 
views shown. The finish of both the housing and panel 
is crystalline gray. Overall dimensions are 35'" long 
by 11"^ high by 15^" deep. In addition there is a small 
external unit which contains the power supply. Con¬ 
nections between this and the main unit, as w^ell as the 
microphone connections, are of the plug-in type. All 
are ordinarily hidden from view by the end sections of 
the cabinet, which are easily remo^‘able. Looking inside 



Arrangement utilizing a console-type equipment in a 
single-studio installation. 


the unit, die amplifier components are found to be ar¬ 
ranged un four cufiliion-moimicd chassis. From left 
to right (Frg. 3), these consist of: First, the four micro¬ 
phone preamplifiers; second, the main amplifier; third, 
the monitoring amplifier; and, fourth, the relays and 
filter components. The fifth preamplifier—the one in the 
transcription input—is a small unit moimted on the re^ir 
of the panel at the extreme right. 

The elficient application of a console equipment, such 
as the T\qve 12H, to simple studio re_^quirements is il¬ 
lustrated in Fig. 4 and Fig. 5—which are, respectively, 
t)q>ical arrangements for single-studio and two-studio iii- 
stdlations. The console is placed on a table or desk- 
just in front of the studio observation window’—so that 
tlie operator looks over it into the studio or studios. 
One microphone and one loudspeaker are placed in the 
control room or booth. One of the relays is connected 
so that operation of the key which connects this booth 
microphone cuts out the booth speaker—thereby auto¬ 
matically forestalling danger of feedback. The remaiiiing 
microphones are placed in the studio—or divided be¬ 
tween the two studios. Loudspeakers are also placed 
in the studios and the remaining two relays so con¬ 
nected as to cut these off when microphones in the same 
location are "‘live.” “On-the-air” signs at the studirs 


• COMMUNICATIONS FOR SEPTEMBER 1937 



















doors can be operated by the same relays. The transcrip¬ 
tion equipments are located in the booth so that 
transcription programs can be handled by a single oper¬ 
ator-announcer. These facilities, together with the 
switching facilities provided for the incoming remotes, 
are ail that are required in small stations, 

TYPE I2L EQUIPMENT 

The T>^ 12L console assembly is a new equipment 
uf quite ditTerent diaracteristics. While any of the con¬ 
sole equipments described here might be used at the 
transmitter, the T\q>e 12L is the only one especially de¬ 
signed for tliis particular use. It provides inputs for 
lines from tlie studio, for a local announce microphone, 
for transcription equipments and for a connection from 
the r-f monitoring circuit of the transmitter. In addi¬ 
tion, it contains an equalizer circuit, a standard volume 
indicator, and switdiing circuits adapted to this type of 
use. There are also controls wluch may be used as ex¬ 
tensions of the transmitter control circuits, and a lamp 
which may be connected with the peak indicator on 
the modulation monitor. 

Generally speaking the Type 12L equipment is an 
adaptation of the 12H. which has been described above. 
The construction and mechanical design are identical. 



Arrangement utilizing a console-type equipment in a 
two-studio single-control-room installation. 

The appearance (see Fig. 6) differs only in the arrange¬ 
ment of controls. Since fewer mixers are needed, the 
monitor gain control and the equalizer loss control re¬ 
place two of the mixers along the bottom of the panel. 
Thus there is provided a space at the upper right of 
the panel in which have been placed the peak hash lamp 
and on-off switches for transmitter control. Looking 
inside tlie console, the only change is the removal of 
two of die microphone preamplifiers, and the small 
transcription preamplifier, which were used in the 12]J 
equipment. 

The arrangement of components, and of the switching 
circuits, of the 12L are markedly different. The block 
diagram (Fig. 7) illustrates the general layout. Since the 
relay circuits in this instance have a definite applica¬ 
tion, their action has been indicated by dotted lines 
which connect each relay with the associated key. Re¬ 
ferring to this diagram, it will be seen that there are 
four input-mixer circuits whicli may be fed into the 
line amplifier. The first of tbe.se four circuits accommo¬ 
dates the two lines from the studio. A two-position key 
switch, K-1, in the circuit is so connected that when 
the input from line I is utilized a telephone is con¬ 
nected to line 2, for use in talking to tlie studio. When 
the key is in position 2 the program is received over 



FIG. 6. Front view of the type 12L ipeech-input 
o«iembly for transmiHer control. 


line 2; die telephone is then out of circuit but operation 
of line 1 can be checked with headphones through switch 
K-6. The second input circuit jiruvides for handling a 
local source of pickup; this will only be used in siiecial 
cases. The third input circuit accommodates a local 
aunouiice microphone. This circuit includes a preampli¬ 
fier so that a high-quality niicrophone may be used. The 
fourth input circuit provides for local origination of 
transcription programs, emergency or test record pro¬ 
grams, etc. By me^ms of the associated niixers any of 
the four inputs may be used to feed the transmitter. 

The monitoring system is so arranged that operation 
of switches K-5 and K-7 will allow monitoring acro.ss 
the output of the mixer circuit, the output of the line 
amplifier, or from tlie r-f rectifier in the transmitter. 
The last is the normal connection—since it provides con¬ 
tinuous aural check on the operation of the whole instal¬ 
lation. A relay in the output of the monitoring amplifier 
cuts off the monitoring speaker automatically for local 
announcements. There is anotlier relay which may be 
similarly used in connection with the lotal input circuit. 
Finally, there is an arrangement such that in case of 
failure of the line amplifier, the monitoring amplifier 
may be instantly substituted. This is made possible by 
switdi K-7, which in the one position connects the moni¬ 
toring system to the output of the mixers and simul- 
laneously operates a relay which places the transmitter 
line acro.ss the ouput of the monitoring amplifier. 

TYPE 23A EQUIPMENT 

The Type 23A speedi-input assembly i$ another 
equipment which has become very popular and is in- 
widespread use. Intended primarily for high-quality 
studio use, the emphasis in this equipment is placed on 
attaining high-fideiity in a relatively simplified setup. 
The facilities provided are approximately the same as 


FIG. 3. Interior of the Type 12H speech-input assembly. 
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FIG. n. Front view of the 76-A speech-input console. 


in the flescribed alx)ve, although the 

switching facilities are quite differently arrajiged. In¬ 
puts are provided for eight microphones or transcription 
equipments^ for an announce or ttilk-hack microphone, 
for four line inputs, and for an external cue or moni¬ 
toring input (as, for instance, from the transmitter;. 
There are switching facilities providing for talkback tu 
either of two studios, and for a particularly convetiieiiL 
method of handling incoming remotes. In addition, of 
course, there are the usual master gain, main ampliher. 
%’Olume indicator and monitoring units. Also an inter¬ 
locking control system, a means for checking plate cur 
rents, and provision for a signaling circuit. 

The dimensions of the Tyjie 23A equipment, 34'" 
wide by Itf’ high by IT' deep, are practically die i.aiiie 
as those of the equipments previously descnljcd—these 
apparently being the most convenient with respect to the 
particular placement required of an equipment of this 
t}q)e. The appearance of this unit is, however, quite 
different. The upper part of the metal housing is di¬ 
vided into three sections, with the main control panel 
located on the center section and sloped for convenient 
observation of the volume indicator. Also located on 
this panel are the monitoring gain control, the master 
gain control, the output and input keys, and the talk- 
back and cue keys. The other operating controls are 
located on a vertical panel extended across the wddth of 
the equipment. At the left, the four program line keys ; 
in the center, the five mixers; and, at the right, the sig¬ 
naling, plate current, and power switches, also the tes<: 
and monitoring jacks. 

The arrangement of circuits and the operation of the 
Ty[ite 23A equipment are illustrated in the block diagram 
(Fig, 9j. As wilt be seen, there are four preamplifier 
input circuits. Each preamplifier is preceded by a tsvo- 


position switch (K-1 to K-4}, so that eight microphone 
and transcription inputs are provided. This arrange¬ 
ment is not intended for switching of microphones which 
are in use, but merely for setup puiq>oses. Thus, as 
ordinarily cormected, switches K-1, K-2, and K-3 in 
tlie up [>osition connect to microphones in Studio A, 
and in the down position to microphones in Studio B. 
while switch K-4 is reserved for transcription inputs. 
There is an additional switch K-5 which brings into 
the circuit a microphone located in the control booth. 
This may be used for announce purposes (on transcrip¬ 
tion programs; or for talkback to either studio. A tifth 
mixer is reserved for handling incoming remotes. The 
method provided for handling these is a unique feature 
of this equipment, and is unusually convenient. Each 
of the incoming line inputs is brought into a three po¬ 
sition switch. In the up position these svvitches con¬ 
nect the input into the mixer'—as for program trans¬ 
mission. In the down position they connect the input 
lo a terminal wEich can be arranged to feed directly 
into the monitoring system. In the center position they 
are, of course, dead. This arrangement allows the pro¬ 
gram—as for instance a network program—which is 
coming in to be monitored over the regular monitoring 
system up until the moment at which the remote pro¬ 
gram is to go on the air, at which time operation of a 
single switch transfers it to the program circuit. The 
selection of the circuit to be monitored is made by means 
of switch K-11 which places the monitor system either on 
the incoming line circuit (as previously mentioned), 
across the output of the main amplifier, or across an 
input which may be variously used for external cue or 
for a line from the transmitter monitor or the like. The 
monitoring system follows the standard arrangement, 
consisting of a separate monitoring gain control, a mon¬ 
itoring amplifier and output connections through relays 
for three monitoring loudspeakers. The relays may be 
connected to the inicrophone input keys as desired in 
order to obtain automatic 5t)eaker ciii-nff in each of the 
studios as well as the booth. The program circuit is also 
conventional, consisting of a low-level amplifier followed 
by the ma.ster gain control and the main amplifier, wuth 
a volume indicator (illuminated meter) bridged across 
the output. A minor difference is that the monitoring 
system is fed at a relatively high level. Thus the pad 
usually placed in the program monitoring line is, in this 
instance, placed in the line to the transmitter. It is fol- 


FIG. 7. Block diagram of the 12L. Dotted lines indicate operation of relays. 
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owed by the usual two-position switch for choice of 
mtput lines. 

TYPE 23B EQUIPMENT 

The Type 23B speech-input assemhiy identical to 
he T>pe 23A assembly in alJ respects except the plac- 
ng of ihe main gain control. Referring to the desenp- 
ion of the Type 23A, it will be noted that the five 
aixers arc lined up on the lower center panel—wliile the 
Liain gain control is at the upper right of the sloping 
^aneL This arrangement is ot maximum convenience 
iherc the respective mixers are used not only for mixing 
flit also for riding gain—that is, where the main gain 
3 used only for occasional rough adjustments. The Type 
3B equipment, on the other hand, places the main gain 
ofitroi at the right of, and on a line with, the four 
licrophone mixers—that is, in the place occupied by 
he line mixer on the 23A. The line mixer is placed at 
he upper right of the sloping panel. This arrangement 
3 more suited to the requirements of stations where 
perators ride gain principally by the use of the main 
ain contol, and use the mixer controls only tor ad- 
ustment of relative levels, and for cutting in or out 
[le microphones and other program sources. This seem- 
igly small difference is one which liecome.^ of con- 
iderable importance in operation—-since an awkwani 
rrangemenit will greatly increase operator fatigue. 

TYPE 76-A EQUIPMENT 

The Type 76-A consolette^—si) called by Uie manufac- 
Lirer—is a console-t}q>e speech-input equipment gen- 
rally similar in function and operation to the studio-t}q)e 
quipments described above. The facilities included are 
pproximately the same, although here again tlie switch- 
ig arrangement provided shows a rather niarked dif- 
srence. There are input connections for six studio 
licrophones, for a talkback microphone, for eight line 
r transcription inputs, and for an external cue or moni- 
Dring input; three preamplifiers; a three-position mixer, 
lus a fourth independent input mixer circuit ; and an 
nusual switdiing arrangement providing for auditioii- 
tg, talkback, and convenient handling of remotes, .Mso. 
f course, a master gain, main amplifier, volume indi- 
ator, monitoring system and relays for automatic cut- 
ff of monitoring speakers. The block diagram ( Fig. 
0) indicates the arrangement of components and circuits 
1 the Type 76-A equipment. Inmiediatcly noted will 



FIG. 12. Interior of the 76-A. Note use of standard 
rack-type chassis units. 


be the fact that the^e more closely approximate, tliaii 
do any of the other equipments, the usual arrangement of 
units in rack-mounted equipment. As a matter of fact, 
the three main units of this equipment, that is, pre- 
amphlfier-mixing system, main amplifier-V. L system, 
and monitoring amplifier, are simply rack-type units 
mounted in a console of convenient ffimen.sions. By 
means of an ingenious switching system these units 
perfonn not only the usual functions of a single-channel 
studio equipment, but also provide for an arlditional 
studio, for talkback, for handling of remotes, and for 
limited auditioning. The method of accomplishing thi^ 
should be evident hfnn a study of Fig. 10. The three pre¬ 
amplifier input circuits arc extended to handle micro¬ 
phones in two different studios by the same stratagem 
as employed in the previously describe<l eqiiipment—tliai 
is, by the placing of two-posilion key switches in each 
input, 50 connected that in the No. 1 position they con¬ 
nect to microphones in one studio and in the No. 2 posi¬ 
tion to those in the other studio. Still greater flexibility 
is gained by carrying this process a step further and 
placing three two-position switches following the pre ¬ 
amplifiers—that is, in the inputs to the three associate<l 
mixers. These provide for bringing in 250-ohm lines 
either from remotes or from transcription equipments. 
Two-position switches (K-7 to K-9) in these three lines 
pro\ide for switching of six input pairs. In addition to 
these inputs, there are twf> other pairs which, through 
K-10 feed into a fourth independent mixer control. 
Through operation of switch K-11 in this circuit, or 
switch K-12 in the program circuit, eitfier of the two 
may be connected to either the monitoring circuit or the 
program circuit. This provides a means rg* carrying mi 
iCottthuied on 50) 
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SPECIAL EMERGENCY STATION 


By MAURICE E. KENNEDY 

Radio Engineer 

LOS ANGELES COUNTY FLOOD CONTROL DISTRICT 


THE FREQUENCIES ot 2726 kilocycles for 
A-3 emissions and 3190 kilocycles for 
A-1 emissions are set aside by the Fed¬ 
eral Communications Commission as 
communication channels on which to 
operate Special Emergency Stations. 
Very little has been written concerning 
the possibilities of an emergency radio 
system and inasmuch as the Los An¬ 
geles County Flood Control District has 
recently established such a network, it 
will, no doubt, be of interest. 

The problem of flood control and 
water conservation in an area the sUt 
of Los Angeles Coimty with its 1592.1 
square miles of rugged mountain coun¬ 
try and 1165.5 square miles of densely 
populated valley lands is far from a 
simple task. The responsibility of con¬ 
struction, operation, and maintenance of 
the elaborate system of dams, debris 
basins, concrete channels, and percola¬ 
tion grounds falls on the Los Angeles 
County Flood Control District. With 
the engineering and dispatching offices 
located in the heart of downtown L.os 
.\ngele,s, it is only natural that com- 
raunication plays an important part in 
the control and operation of the system. 

For a number of years the District 
was limited to the use of telephone and 
teletype communication over a private 
telephone system, but even tlie most 
rugged line construction often fails dur¬ 
ing storm periods when communication 
is most essential. It was during such a 
time of flood and paralyzed communica¬ 
tion that the radio section was organ¬ 
ized. From a few small stations the 


KINT and associate equipmeiit for 
portable use. 



radio system has grown to an elaborate 
communication network that parallels 
the private telephone lines with auxili¬ 
ary radio stations both fixed and port¬ 
able. 

In addition to the two-way units, the 
cars and trucks driven by the field en¬ 
gineers and foremen in charge of 
emergency crews are equipped with 
2726-kilocycle, fixed-band receivers. 
The hydraulic engineers have special 
converters a<iapted to standard auto- 
radio receivers to give them the 260- 
kiiocycle air way-weather stations and 
our 2726-kilocycle band in addition to 
the broadcast band. With this equip¬ 
ment the field men are constantly in¬ 
formed of storm changes, weather con- 
ilitions, emergencies in all parts of the 
count>^ and what information is de¬ 
sired from their districts. Dispatching 
of emergency crews by radio is much 
taster than the older method of calling 
for orders when near a telephone. 

KIIV, the central station of the net¬ 
work, is located in a modern, sound- 
treated operating room adjacent to the 
hydraulic engineering offices of the 
Flood Control District in dov\mtowTi 
Los Angeles. The SOO-watt transmitter 
has just been completed and, in respect 


The SOO-watt transmitter designed and 
built by the author 



to the taxpayer who supports us, Uie 
materials used in its construction were 
mostly California products. The trans¬ 
mitter was designed and built in our 
own shops, and is modern in every de¬ 
tail. Refinements that are seldom found 
in stations interested in communication 
at voice frequencies may be seen in 
the accompanying photographs. 

The KlIY transmitter is located on 
the fourth floor of a iwiKlern office 
building with the concentric-fed vertical 
radiator and radial counterpoise perched 
atop the elevator penthouse on the roof 
of the building. This ty^pe of installa¬ 
tion oilers both convenience in tiie op¬ 
erating-room location and efficiency in 
the radiating system. The concentric 
feeder is enlirely inside the building be¬ 
ing laced to conduit and water pipes in 
a small duct intended for electric-con¬ 
duit pipes and miming to the rooL 

The quarter-wave vertical radiator 
with loaded-top section was built of 
welded sections of galvanised water 
pipe. The mast tapers frooi a six-inch 
diameter at the low'er section to a four- 
inch diameter at the top. The outrigger 
at the extreme top was made from 
Twelve-foiU lengths of one-inch diameter 
water-pipe with the ends connected to¬ 
gether by steel rods. All joints are 
welded. The mast is equipped with a 
large steel pulley mounted just below 
the outrigger and a heavy hemp rope for 
the staff to make trips to the top for 
adjustments, painting, etc. A copper 
strip was spot-soldered over the entire 
length of the mast. 

KIIW—The 175-watt station of San 
Gabriel Dam No. 2. 
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The station at San Gabriel Dam No. 
2 (KIIW) is shown in an accompany¬ 
ing illustration. A Collins type 30 
FXC transmitter, modified for 2726- 
and 3190-kiIocycIe operation, is located 
in the valve-control house for the dam. 
This station is located on one of the 
most remote dams in the c<->unty, and 
even though separated from KIIY by 
high mountain ranges and fifty 
miles of rugged country, the stations 
have no difficulty in maintaining two- 
way communication at any hour of the 
day or night. 

The men who handle the field stations 
have also studied hydraulics and act as 
radio operators and assistant engineers 
on the dams. 

Also showTi is KINT, a portable imit, 
ready to be loaded in the emergency 
truck and taken to a temporary location 
to relay important information from a 
section of isolated telephone line or flood 
devastated lowlands. 


The KIIY vertical radi¬ 
ator which is mounted 
on top ot the building. 


This equipment %vi!l be self-contained 
with ] 10-volts a-c from the generator 
geared to the truck's engine. Col- 



vantage of the station located per¬ 
manently in a truck w'iil be the speed 
in which it may go into service from 



VVe have under construction a com¬ 
plete 50-\vatt portable station to be lo¬ 
cated in a small, panel delivery truck. 


lapsable dural masts are carried with 
portable stations for use as vertical 
radiators or supporting masts. The ad- 


distances greater than it is possible to 
use the mobile type of ultra-high-fre¬ 
quency transmitters. 

The 110-volt, 660-watt, a-c generators 
used to supply power to portable re¬ 
ceivers and transmitters are built from 
old Dodge automobile generators and 
have proven highly satisfactory under 
long periods of continuous use. These 
generators are driven to full output by 
a small single-cylinder gasoline 

engine, or they may be geared directly 
to a truck or car engine. 

We have found the intermediate fre¬ 
quencies more suitable for this typG of 
service than the ultra-high channels due 
primarily to the type of country over 
which it is necessary for us to transmit 
signals. The ultra-high frequencies 
have shown possibilities in the more 
open sections of the county, and we hope 
to eventually use two-way communica¬ 
tion to the cars operating in the valley 
division. 



COMMUNICATIONS FOR SEPTEMBER 1937 • 
































































































































































Deft fingers put the delicate filament in 
its suspending frame as an early opera¬ 
tion in assembling the elements of a tube. 


The glass bulbs get a "Turkish bath" to 
remove the last traces of possible im¬ 
purities before the elements are inserted. 




A temporary glass tube is sealed onto the bulb, for convenience during 
certain manufacturing operations. Later it will be melted off and 

discarded. 


THE MANUFACTURE 


The finished vac¬ 
uum tubes must go 
through the 
"aging" process 
at the factory 
before they take 
their final test. 



The heavy soldering copper is suspended so that the operator may 
hold the comparatively light vacuum tube up to it in the process 
of soldering the leads into the base pins. 



2Q • COMMUNICATIONS FOR SEPTEMBER 1937 


















The final proving 
ground. Every 
tube must pass the 
rigid require¬ 
ments of the test 
rack. Those pass¬ 
ing the test are 
released for serv¬ 
ice; the rest are 
destroyed. 


The copper-to-glass seal of a water-cooled type transmitting tube is 
made by mounting the tube in a device similar to a lathe. As the tube 
rotates, the gas-flame ^'tool" unites the materials. 



Experienced artisans spot-weld the 
various parts together to form the 
assembly which is sealed into the glass 
envelope of a tube. 


A labyrinth of tubing and bulbs comprise 
the glass-blower's creation for preparing 
and bottling pure carbon monoxide used 
in processing certain vacuum '>ubes. 

















INDIANA'S POLICE-RADIO SYSTEM 


CRIMINALS are finding Indiana less a 
mark for successful efforts on tlieir part 
nowadays, according to authorities oi 
that state. Development of modern, 
scientific metiiods in combatting and 
ferretting out crimes is responsible, 
Indiana State police oflScials say. Not 
the least of these facilities is a chain of 
police-radio stations which has been 
established by tlie Indiana State police. 
And much of the credit for the estab¬ 
lishment of these stations, according to 
Indiana autliorities, has been earned by 
the Works Progress Administration 
Because the WPA was available to sup¬ 
ply funds for the employment of work¬ 
men, the Indiana police-radio program 
was given sufficient impulse to over¬ 
come financial obstacles from the State's 
point-of-view. 

Witll sufficient money for materials, 
the State police-radio department se¬ 
cured the approval of the Federal 
Emergency Relief Administration for a 
project to supply the required labor. 
Ground for the central station^— 
WPHE, in the Indiana State Fair¬ 
grounds in Indianapolis—was broken 
in October, 1934. While the station 
was being erected the department was 
granted the use of the radio facilities of 
the Indiana Naval Militia unit in In¬ 
dianapolis. Temporary broadcasting 
stations also were established at Culver, 
Columbia City, Seymiour and Jasper. 

The Indianapolis station was com¬ 
pleted in 1935. This station has die dis¬ 
tinction of being the first fortified radio 
station to be erected in the United 
States. Constructed of Indiana brick, 
as are all the other units in the system, 
the Indianapolis station is in reality 
a modern **bli>ckhouse/" It is sur¬ 


rounded by a barbed-wire fence of the 
prison ty'pe, and the gate that affords 
the only entrance to the enclosure is 
operated electrically from inside the 
building. The door to the station is pro¬ 
tected by grilled iron bars, w'ith a bullet- 
proof partition inside the door. At night 
the grounds surrounding the station are 
illuminated wdth eight flood lights. The 
tower—vertical radiator—w'hich is at 
the rear; is 220 feet high. 

State police-radio station No. 3 at 
Columbia Cit>% recently completed, also 
is fortified and was constructed from the 
same plan as used for the Indianapolis 
station. The Columbia City^ station was 
the second to be established in its per¬ 
manent quarters. The closest police post 
is situated at Ligonier. 

The other northern Indiana station 
is being erected at Chesterton by WPA 
workers and is e.xpected to tie completed 
late this summer or early fall. Tliis 
building is to be a combination radio 
station and police post, and will take 
the place of the Culver station. None 
of the combination buildings is fortified. 
A.n unu-sual feature of the Chesterton 
station is that two 154-foot towers are 
to be used instead of one 220-foot tower, 
with which the other four stations are 
equipped. The two towers are to Ik 
employ^ed as a .reflector-r> pe directional 
system so that messages can be deflected 
back over Indiana instead of going out 
over Lake Michigan. With the excep¬ 
tion of the two towers, an identical 
combination radio station and post has 
just been completed at Seymour, in the 
southern part of the state, and the trans¬ 
fer from temporary quarters practically 
directed. 

WPA employees likewise are erecting 



Indiana police radio 
headquarters station 
at Indianapolis. 
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another identical combmation station 
and post at Jasper, also in southern In¬ 
diana. When completed, either this 
summer or fall, the radio station tem¬ 
porarily set up in the Jasper academy 
will be moved to this structure along 
with the temporary police post now^ at 
Evansville. It is possible, however, that 
a sub police post may be established at 
Evansville following'^ ilie transfer of the 
men now quartered in a former airport 
building in tiiat city'. 

Two permanent police posts are under 
construction at Pendleton and Putnam- 
ville. The post at Pendleton when com¬ 
pleted will take the place of the one 
near Anderson, while the Putnam ville 
post, when finished, will be substituted 
for the Rockwille post. Both buildings 
are being erected from the same plan, as 
will be permanent posts to be con¬ 
structed at Ligonier, West Lafayette and 
perhaps Rushville. 

Situated in the State House, several 
miles away, tlie "'nerve center'' or the 
Indianapolis liroadcasting unit is the dis¬ 
patcher. A direct wire is maintained at 
all times between the dispatcher and the 
Indianapolis station at tlie State Fair¬ 
grounds. 

By means of the system, the dis¬ 
patcher, is charged with the task of 
correlating the activities of al! kw- 
enforcemexit agencies in Indiana and 
adjoining states during a manhtmt. The 
dispatclier's office is connected by a two- 
way loudspeaker system with every 
other department in the State House 
from which information pertaining to all 
types of crime can be gathered imme¬ 
diately. 

Departments which can be contacted 
immediately by the dispatcher include 
the vehicle license division, the title di¬ 
vision, the bureau of identification and 
records, the bureau of penal institu¬ 
tions, and the motor theft bureau. Ap¬ 
proximately 365 messages are dis¬ 
patched each month. 

As soon as the dispatcher’s office is 
moved to its permanent position in the 
State House, what is believed to be 
the largest map ever made of Indiana 
is to be erected directly in front of his 
desk. The map, already constructed, 
was made by hand and shows every 
highw^ay, secondary road and nearly 
every cross road in the state. 

Small electric lights have been placed 
on this map at regular intervals on the 
lines representing each road to enable 
the dispatcher to establish immediate 
blockade by law-enforcement officers of 











Showing the location 
of Indiana's police 
radio stations. 



a given area. It a crime is committed 
in a city and the report reaches the 
dispatcher fifteen minutes later, he adds 
five minutes to the time and proceeds 
to set up a t^venty-mile blockade around 
that city. Establishing a blockade at 
this distance is based on the theory that 
a fleeing bandit car ordinarily travels 
at a speed of approximately sixty miles 
an hour. 

A description of tlie manner in which 
the State police get on the job after a 
crime has been committed is illuminat¬ 
ing. Local law-enforcement autliorities 
notify the closest State police post or 
radio station and supply the officer in 
cliarge with all available details. If a 
post is the first to receive the informa¬ 
tion the officer receiving it immediately 
reports the crime and its details to the 
closest State police-radio station. Say 
that the station to receive the report is 
the one at Columbia City. The operator 
there relays the information to the dis¬ 
patcher in the headquarters in the State 
House. At that point the magnitude, 
time, and details of the crime detemiine 
the extent to which the report is broad¬ 
cast. If a minor offense and the per¬ 
petrator is likely to still be in the vi¬ 
cinity in which the crime w'as com¬ 
mitted, dispensing of the information 
is limited to that area. If a major 
crime, in which the whole State and 
even adjoining states may be affected, 
or interested, the dispatcher orders the 
report broadcast from all five stations, 
and may also request tlie aid of police 
and commercial stations in sending out 
the information. If the blockading of 
a certain area is ordered, it is the duty' 
of the dispatcher to direct all State 
police cars and other cars taking part 
in the chase to positions in the specified 
area. This is done by means of the 
receiving sets on the cars. The dis¬ 
patcher continues to direct the cars 
throughout the duration of the hunt. 

The Indiana State police-radio sys¬ 
tem is headed by Sergt. Frank VV. Mor¬ 
row, who reports that such systems have 
accomplished, more than any other one 
factor, the task of breaking down State 
lines in relation to criminal pursuit and 
apprehension. According to Sergeant 
Morrow' the Indiana stations are in con¬ 
stant conununication with those of highly 
developed systems in Michigan, Ohio 
and Illinois, and it is not uncommon 
for any of these states to send officers 
across the boundaries of neighboring 
states in event of manhunts, Wlien of¬ 
ficers cross State lines they are auto¬ 
matically recognized by officers of the 
neighbor State as deputies of their own 
service, thus enabling them to effect ar¬ 
rests outside their own territor}'. 

Together with Michigan, the pioneer 
in State police-radio work, and Ohio, 
which follow'ed closely after, the five 


station Indiana State police system is 
figuring prominently in the plans of 
several states, as tliey contemplate the 
setting up of their own modern sys¬ 
tems, California, Virginia, West Vir¬ 
ginia, and Kentucky are foremost among 
this list. 

In addition to Indiana, thirteen states 
have State police-radio facilities in one 
form or another. They are California, 
Virginia, ^Missouri, Delaware, Mary¬ 
land, Iowa, Massachusetts, Minnesota, 
Pennsylvania, Michigan, Ohio, Illinois, 
and Oregon. 

The five Indiana stations are equipped 
with 1,000-watt transmitters. Not once 
during the two years of its operation 
has the system failed to function ef¬ 
ficiently due to severe weather condi¬ 
tions. 

Receiving sets locked at the State po¬ 
lice frequency of 1634 kilocycles have 
been installed in the ninety-two sher¬ 
iff's offices in the State, in fifty police- 
department headquarters, in all State 
police posts and motor equipment, as 
well as in a great number of banks, 
garages, filling stations, and in the 
headquarters of numerous town au¬ 
thorities. 

Cities in Indiana which are operating 
radio stations capable of working two- 
way communication with the State sys¬ 
tem are; Indianapolis, Fort Wayne, 
South Bend, Kokomo. Huntington, 


Bluffton, Aluncic, Richmond, Conners- 
ville, Peru, Lafayette and Frankfort. 
Cities contemplating an t^arly installa¬ 
tion of such equipment, are Valparaiso 
and LaPorte. Michigan City^ also is 
considering such an addition to its po¬ 
lice protection. 

Other State cities are operating 
ultra-high-frequency radio syste.ms, ca¬ 
pable only of listening to the State sys¬ 
tem, but use telephone or telegraph fa¬ 
cilities in replying. They are; Evans¬ 
ville, Hammond, Gary,, Vincennes, 
Terre Haute, Whiting and East Chi¬ 
cago. 

• 

SUPERPOWER FOR W2XAD 
and W2XAF 

GENERAL electric's shoft-wavv stations 
W2XAD and W2XAF will become the 
strongest in America upon completion 
of a new 100-kilowatt transmitter, per¬ 
mission for the erection of which has 
been granted by the Federal Communi¬ 
cations Commission. 

The new equipment will involve a cost 
of more than $100,000 and will increase 
the signals to more than twice tlieir 
present strength. 

W2XAD now broadcasts approxi¬ 
mately 220 hours a montli, and W2XAF 
290 hours. It is expected that this time 
will be increased as the result of the 
greater range of the new transmitter. 
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MIDGET REMOTE AMPLIFIER 


By LOYD C. SIGMON 


Chief Engineer 
KCWO 


w iTO THE DEVELOP-MIC XT ill the laxt fevv year.^ of smaller 
Lillies, cransfonners, and similar parts, much ^mailer 
amph'tiers’^ and oilier equipment can be const rucletl. Tlie 
nver-all characteristics in s(une ca-^es can even Ix' irn- 
ppived U|XiU in the smaller units- 

The midget remote amplifier to be descrihed was made 
jwissible tbrough the use of acorn tubes, coiiipaci higii- 
tidebty audio transformers, and otbcT high-quality com- 
l^act radio part>. 

Tlie following factors were first c<msirlered. and in¬ 
cluded in the design of the iimc-ptjimd midget remote 
ampiifier : first, high fidelity ; second, low harmonic dis¬ 
tortion ; third, low noise level; fourth, high gain per 
channel: fifth, three microphone ehanneis; sixth, a-c 
ur (he oj>eration ; seventh, simplicity of operaiion ; cnghtli, 
light weight; ninth, small size. 

Measured characteristics t 7 f the com)dcied midget re¬ 
mote amplifier arc: frequency resfKmse wirliin plus or 
minus two decibels from 5<d lo 9,000 cycles per second: 
liannonic disioriion 0.15 percent nns at 0.0(-)f) watt 
output power ; background noise and hum level minus 45 
deciltels; gain per cliannel with output iwl jn, 107 db; 
size. 9^x6jix6y2 inches: weight 9 pounds; a-c or d-c 
operated. 

Fig. 1 shows the remote amplifier compared in size 
to a microphone. Tlie tiiree microphone gain controls 
are at the left, and the right-hand control is the master 
gain controL 

The circuit diagram of tlie remote amplifier is shown 
in Fig. 2, and with a few exceptions it is self-explana¬ 
tory. .Any type of input impedance, may lie used with 

_ CAiicithtr iiuercsrinz acrirp tube- amplifier wa- <i«r>cribcti in Tbt Acorri 
I ulh: on the Retnofe Job.' by W. E. Sicwart. umi 

rari Ertfrijii^crinfi, p. 9, Febrmry, i9.i7.—Eijiiw.. 


FIG. 1. The midget remote amplifier. 
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minor clianges. depending of course, upon the type of 
microphones to be used. 

All input circuit- are very carefully shielded, and the 
input transformers placed as lo avoid any feedl.>ack. 
Ihe chassis layout may be seen in Fig. 4. All input 
Lransfonners feed directly initt a simple potentiometer. 
The p(?tentiometers are mountcxl in such a way that 
they may lx easily replaced wlien they Ixconie noisv. 

Fdectron mixing is employed far the mixing of micro¬ 
phones into the second audio stage through the mastxiT 
gain controk All the d-c ]4au; current is blocked out 
ot the T-1 iransformcr pnmary to assure a linear char¬ 
acteristic, and low phase shift. Tt is important that tite 
d-€ plate current of each tulx of tlie push-pull 955s 
lie matched in the primar)' of the output tnansformer. If 
the 95a tubes are not matched, tliere will lx*, a noticeable 
falling off in freciucncy response Ixlovv 100 cycles, as well 
as an iricrea.se in distortion. 

in using the aconi tubes for audio work it was found 
nece>sary to select the tidx.s carefully, as there was a 
noticeable variation in uiU*s as to plate current and 
microphonic noises. It was found im(x>ssihle to use some 
i>f the 95as e%'en alter cushioning. Ixcause ( 7 f microphonic 
noises. Cushioning of tlie second and third audio stages 
of the amplifier did away with any noticeable micro- 
phonic noise after selecting tlie acorn tul:>es. 

The T-2 output transformer works directly into a 5-db 
[>ad to pre7ent line reflection back into the secondary of 
the output transtomier. A meter is connected directly 
across the output pad for the volume indicator, as is the 
monitoring phone jack. 

Fig. 3 shows the back of the amplifier, and the com- 
[lact connectors. Xame plates are mounted over each 


FIG. 3. Showing connectors on back of amplifier. 








connector to de.sigrialc the connector*. A 12-foot pro- 
line cable is canied as part of die ccjuipinent: one 
eiai o£ »he cable ca^^ie^^ the male ping that goes to the 
amp]itier* The other end htis two clips mounted on a 
hakeiite strip that connects lo the program line. The 
[>nwer cnnntxrijr Is of the hmr-contact type. 

The case of the amplifier is hiiilt of 22-gaiige coUh 
n^lled steeL Fig. 4 shows the cluissis of the amplifier 
which slules out i>t I he case from the hack. Four self' 
^ tapping screws ladd the chassis hmily in place. The 
1ml and hack panels are |>erniaTTently fastened to the 
diiissis. The inside of the ca.sc is sprayed with aliiminuin 
paint. The outside of ttie case is finished in crystalline 
black enamel. Four ruhl^er feet are nioimted on the 
iMittom of the amplilier. 

The a-c [lower supjdy iiiay Ik: seen in the LHattom of 
the carrying case. Fig 3. 'fhe |>ower-supply circuit 
is of the conventional iy\H\ with the exception of high 
likerrng. Fig. 2 shows ilir circuit of the power supplv 
as well as the circuit for iKittery ojieraiinn. The same 


tiesign was carried out in tlie construction of the power 
supply case as in the amplifier case. 

The carrying case was designed so that all remote 
equipment could be carried in one case. Fig, 5 shows 
the carrying case open and on end. The lid contains 20*^ 
feet of microphone cable, lieatlphones. and all connect' 
ing cables. There is a removable door in the lid to hold 
the cables in place. The lid of the carrying case is rlc' 
lachable from the bottom for easy packing. The ljott*mt 
of the carrying case is diviileti into three compartments. 
One for the power supply, middle for the remote arnidi' 
her, and the other conijiartmeni contains three mient- 
phones, two extra acorn tubes, and one K4 tube. The 
carrying case was made by a local trunk mainifactiiter. 
It is iinctl with purple velvet. 

The midget remote ampliher has been in use at 
KCMO for several months, and ha.s proven its merits 
i>vcr die older and more cumbersome types. Tlie time 
required to .set the remote equipment up for operation 
is less than five minute^. 


FIG. 4. Chassis of the remote amplifier. 



FIG. 5. Showing amplifier in carrying case. 
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Leslie F. Muter, President, RMA. 

THE RMA EKGIKEERING DIVISION wel¬ 
comes any moves in the publication field 
that will increase the knowledjje of en- 
erincers practicing in the radio and 
communication arts. The Engineering 
Division has attempted over a period of 

O. B. Hanson, Chief Engineer, NBC. 




TO THE EDITORS 


a number of years to keep the engineers 
of its member companies thoroughly in¬ 
formed as to ihe progress of standard- 
iyjition work and other items important 
to the industry, Tiie activity of the En¬ 
gineering Division continues to expand 
witli greatly increased value and use¬ 
fulness to the member companies of the 
RMA. 

The work on standardisation of rom- 
jionent parts is one of the activities that 
has been expanding and it seems reason¬ 
able to expect savings to the radio in¬ 
dustry of comparable magnitude to those 
etlected by the automobile industry with 
its slandardi/atirm program 



W. R. G. Baker, Chairman, Engineering 
Division, RMA. 


As an example of the forward look¬ 
ing policy of the RMA Engineering Di¬ 
vision^ it will be noted that half of the 
papers presented at the Rochester Fall 
Meeting this year will be on the subject 
of television. The RMA Engineering 
Division, for the last tw'o years, has 
been co-sponsor of this meeting ^uid has 
been exerting every effort to have an 
advanced program of interest to broad¬ 
cast receiver engineers. 

Dr. W. R. G. Baker, 

Chairman, 

RMA Ettgiveerintj Diz^ision 



Albert F. Murray, Chairman, 
RMA Television Committee. 


Ki.ECTRiCAL LOMMCXiCATloxs as HU ap¬ 
plied science has peculiar advantages. 
Because communication can make use 
(d devices which are small it can also 
make use of devices which are young. 
Therefore, principles which are discov¬ 
ered in the field of pure science can 
most frequently be applied first to com¬ 
munication problems. Hence the com- 
nmnication engineer is fundamentally a 
pioneer. He must be aware of what is 
new in science, and quick to adapt it 
to his problems. In this he serves not 
only his own field but many others. As 
the scientific children which he nur¬ 
tures grow up, they will find many other 
ways they can serve. .An excellent ex¬ 
ample of this is the vacuum tube, which 
for many years was solely a communi¬ 
cation device, but which has now grown 
in size and usefulness so that it can no 
longer be claimed exclusively by one 
group. 
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Alfred N. Goldsmith, Consulting 
Industrial Engineer. 

In such a field where rlie engineer 
must constantly coordinate science and 
application, many means are necessary 
for the exchange of ideas. I congratu¬ 
late CoMMLNiCATlONs Upon Its Oppor¬ 
tunity to sen^e a professionai group 
whose members have shown that they 
are eager for and able to make use of 
new ideas and are unselfish in sharing 
their discoveries. 

Prof. \V. L. E\'ERnT, 
Chijirman, AI EE 
Conunuiiication Committee 

w’E LIVE in an age of mechanism, tlie 
social use of which, in the best interests 
of all groups, has not yet been tulJy 
mastered. The same devices which can 

W. L. Everitt, Chairman, 

AIEE Communication Committee. 



bring comfort and prosperity to nations 
can unfortunately be used to ciirry de¬ 
struction and hnanciaJ ruin to the peo¬ 
ples of the world. In a sense, the patli 
of civilization is a race between better 
personal, group and national relation¬ 
ships on the one hand, and suicide on 
the other. 

The most powerfully constructive and 
integrating force ^vhidi our machine 
age has as yet evolved is comimmication 
in its broadest sense. This includes not 
only speedy transportation of the in¬ 
dividual physically, but also the instan¬ 
taneous transmission of his thoughts 
in words or pictures to the ends of the 
earth. The rapid interchange of ideas 
should, at least in the course of time, 
ameliorate conditions which liave threat¬ 
ened world welfare particularly in the 



L. C. F. Horle, Consulting Engineer. 

T\ventieth Century. Accordingly, vre 
should welcome ajiy important addition 
to the literature of communication. The 
new' periodical Communications is. 
therefore, not only a scientific and engi¬ 
neering publication, but a part of one 
of the most potent world movements 
along constructive lines and a factor 
of importance in the face of dangerously 
destructive elements. Its success should 
!)e anticipated and desired. 

Dr, Alfred N. Goldsmith, 

Consulting Industrial Engineer 

IT IS A COMMONPLACE tO point OUt that 
technicians stand at the very heart of 
broadcasting, radio's greatest branch. 



F. B. JeweH, President, Bell Telephone 
Laboratories. 

Charged with the responsibility of de¬ 
livering entertainment and information 
{Continued on page 59) 

Harold P. Westman, Secretary, IRE. 
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METHODS OF ANALYZING 

By C. O. CAULTON 


DURING the past few year^ it has come 
to the writer’s attention that the general 
subject of howl is little understood and 
many analyses oi pariicularly troable- 
sr>me units result in incorrect conclu¬ 
sions as to the cause. This is clue, no 
flotibt, to tile fact that inan>- simple 
treatments, especially mechanical-coup¬ 
ling changes such as cabinet bracings, 
are eltective on a given sample, but 
wlien applied to a model in general will 
make as inari}' sets howl as they will 
cure. Ihis need of a multiplicity of 
tests on every (KJtenlial cure, plus the 
evasiveness tn" the cause, will utteri pre¬ 
vent any i]uick relief, especially in a 
nnxlel already tooled up/' 

Histoncally the familiar bowl was 
first observed as a simple audio-circuit 
howl from the hlament-type audio fulies 
excited by the loud'^pcaker, especiailv 
when placed on top of tiu' receiver, 
which was ordinarily of the t-r-f typ^e. 
The cure was to add attenuation in the 
acousti-mcclianical system—ordinarily 
in the form of rubber-mounted tulie 
tuckets, or hy relocating the speaker at 
a greater distance from the receiver. 
The ini prtwement was considerable, 
even li the cure was not complete. 
This simple method of treatment lie- 
came inettective witli the introduction 
of unit receivers, superheterodynes, 
heater-tyfie tubes, increased g^iin in out¬ 
put. and the increased popularity of 
?hort waves. 

C (Uiden^ci-plate vibration as a source 
of microphonic trouble was recognized 
by set engineers back in the early days 
ot superheterodyne development. The 
trouble was luund to be caused in tvvo 
ways; {it mechanical transmission of 
vibration to the condenser through die 
chassis and cabinet structure; (2^ 
acoustic transmission from the speaker 
to the coiulenser plates through die air. 
\\ hen faced with the problem of placing 
a dynamic speaker in the same cabinet 
with the radio chassis a.s a unit, tliey 
found that special mountings and con¬ 
structions of the condensers were neces¬ 
sary' to reduce the tendency to howl. 

It must be realized tliat howl is 
caused by the feedback of audio vibra¬ 
tions from the speaker to some preced¬ 
ing portion ot the circuit and can e.vist 
only if the attenuation from speaker to 


circuit element is less tiiari the gain 
from that element to tlie speaker. It 
may not exist even then, however, it 
the phase relation is not correct. Re¬ 
versing the phase | uf the sf>eaker. u>r 
instance) does not always effect a cure, 
as will be pointed out later. 

TYPES OF HOWL 

It is customary to call a howl by the 
name of the portion oi the circuit in 
which it originates. Accordingly there 
are four t>-pes as follows: (I) raelia- 
frequenc}’, (2) oscillator, (3) ititeniie- 
diatc-frequency, and >4) and to-f re- 
fluency how]. 

Of these, the one most often encoun¬ 
tered is the oscillator howL Tliis i> be¬ 
cause a given vibration in tliat circuit 
appears as a higher percentage mcNluIa- 
tiori at the second detector than ilio 
same vibration in any other pt:)nion of 
the circuit. These Uiur types will now 
Iw considered separately* 

AUDIO-FREQUENCY HOWL 

This type ot bowl is relatively well 
understcHiid and the cures are simple, 
aliliough at times expensive, if toeds 
are already made. The source of trou¬ 
ble is practically always a microphonic 
tulle. Audio-circuit bowl i^ ies- nften 
encnunteretl today than previoti>lv Ixr- 
cause of lower a-f gains and hcatei- 
type tulles. The one exception is in 
battery receivers where the audio¬ 
circuit type of dislurhance is nior^t im- 
pcjrtant due chiefly to the type i.f tul>es 
used. 

Mcthiwls of treatment are usuitllv as 
follows: flexible .si>cket> and/or weights 
on the offending rube, damping i> also 
effective in some instances, re-location 
of tulie on stiffer p<'U't of chassis: re¬ 
duction in acoustical or medianJcal 
coupling outside the cha_ssis by a change 
in- speaker location, acoustical shield 
between speaker mid chassis, or rub- 
l»er mounting of speaker and/or chas¬ 
sis—if acoustical coupling is direct to 
the chassis and not through the cabinet 
a reduction in howl tendency some- 
liiues effected bv' stiflfer chassis mount¬ 
ing, although this treatment may give 
rise to other feedbacks; reversal of 
sf*eaker phase. Radto-freijuency input 
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INTERMEDIATE-FREQUENCY HOWL 

This type of disturbance is very simi¬ 
lar to the r-f howl just discussed ex¬ 
cept that it is normally less trouble¬ 
some due to the fact that the various 
circuit elements are better shielded 
acoustically, more rigid mechanically 
and, in general, present smaller sur¬ 
faces to be acted upon by sound waves. 
The higher usually found in the 

i-f stages will partially counteract the 
gain due to these three factors. The 
possible percentage of modulation and 
therefore the howl tendency is again 
directly proportional to the sharpness 
of the individual circuits. The two 
most common causes of trouble in the 
i-f circuits are filament-type tubes and 
vibrating leads, especially those in the 
coil. Other common troubles are com- 
pression-t^'pe triminers and loose coils 
in shield cans. 

Treatment of the on-resonance howls 
is the same as elsewhere and should not 
be overlooked because of the wide¬ 
spread but erroneous impression that 
tubes late in the amplifying chain 
are but slightly subject to vibration 
transfer. 

The ofi-resonance or asymmetric 
howl in the i-f circuits should be treated 
in a manner similar to those in the r-f 
circuits. All comments as to the method 
of treatment may be applied here. 

The most serious trouble from su.s- 
tained feedback is in the oscillator cir¬ 
cuit. Probably over 91) percent of alf 
howl originates in this portion ot the 
circuit. The reason for this can be 
readily seen by considering the follow¬ 
ing. The oscillator furnishes a single 
frequency which is fed into the i-f am¬ 
plifier. Now this i-f amplifier has an 
overall selectivity cun'e which is 
sharper and steeper on its sides than 


any of the individual circuits. This 
i-f signal frequency (controlled by the 
oscillator frequency) then is subject to 
very great amplitude modulation, with 
but small changes in oscillator frequency 
due to the steepness of the sides of the 
i-£ selectivity' curve. A clearer picture 
into the cause of the great difference 
between oscillator and r-f or i-f howls 
may perhaps be seen by visualizing the 
following. In the latter two types a 
single-tuned circuit with limited selec- 
tivit)^ is vibrating back and forth across 
the carrier while an oscillator howl 
results from the carrier (i-f fre¬ 
quency) vibrating back and forth across 
all the sekctivity that follows. Dia- 
gramniaticaJh^ the two types are ap¬ 
proximately as shown in Figs, 7 and 8 
where v = frequency shift of tuned cir¬ 
cuit and d = depth of modulation. 

The sources most troublesome are 
gang and tube vibration. The tube 
may cause on- or oft'-resonance howl 
while the gang howl will be ofif-reso- 
nance only. From the on-resonance 
standpoint the oscillator tube is prob¬ 
ably no more troublesome than any 
other tube. Off-resonance howls from 
the oscillator tube are worse, however, 
than from odier tubes for the reason 
just described. Likewise the severity 
of the howl will vary in a direct ratio 
of the radio signal frequency—unlike 
i-f howl which is not changed by sig¬ 
nal frequency. 

In the analysis of a howling re¬ 
ceiver the author has found that having 
the previous facts in mind and operat¬ 
ing the receiver while asking himself 
the following questions and performing 
the following tests yvill usually reveal 
the source ot difficulty. (After that a 
remedy is usually apparent, though in 
these days of high gain, short waves, 


high selectivity, and greater signal 
strengths, the cure may not be so sim¬ 
ply applied.) 

(1) !s it necessary thc^i a carrier he 
presentf (2) Does the volume control 
affect it? (3) Does it occur on- or 
off-resonance? (4) // off-resonance, on 
how many sides? (5) IVhat does re¬ 
versing the speaker phase {voice-coil 
connections} do? (6) At tuhat radio¬ 
frequency does it exist? Gang meshed 
or not? (7) At what audio frequency 
is the hemdf (8) Is the transmission of 
vibratiopis to the chassis acoustical or 
mechanical? (This can be determined 
by means of various conditions of chas¬ 
sis. speaker and cabinet.) (9) Is any 
excessive vibration apparent to sight 
or feel? (10) Are the flexibly mounted 
units flexible or is there an accidental 
binding? (11) Is the gang condenser 
relatively well centered or is it deft- 
niiely off center? (12) // the howl is 
off-resonance and with the tuning con¬ 
denser unmeshed—are the coil leads 
restricted fro7n vibrating, especially 
those in the oscillator coil', are there 
other leads which are so wired as to 
permit of inbration ; and does changing 
tubes effect the howl? 

A most effective tool in searching out 
howl is an ordinary doctor's applicator 
which is a wooden stick about six inches 
long and a scant sixteentli inch in di¬ 
ameter. This has sufficiently low ca¬ 
pacity so as to affect tuned circuits 
little if at all. By using it as a prod 
it is usually easy to find the ofTending 
vibrating element except when that ele¬ 
ment has great mass. The receiver is 
placed in the “just howling** condition 
before using the applicator. When the 
vibrating element is located, touching 
it will kill the howl very quickly ex¬ 
cept as before noted. Confusion should 
be avoided between touching the actual 
part and other parts adjacent to it 
where the effect is not so marked. .An¬ 
other test is to place the receiver in the 
’*just not howling'’ condition and 
■'plucking” the suspected parts. The 
offending part will emit a tone similar 
to the howl. The exact frequency can 
be checked by an oscillator and speaker. 
It is, of course, necessary to avoid any 
detuning when the applicator is in the 
proximity of tlie circuit and any feed¬ 
back to the signal generator which may 
he microphonic. When checking units 
under the chassis it is necessary to 
have it accessible and yet retain the 
tendency to howl in the same manner 
as when the chassis is in its normal 
position. A stroboscope is valuable In 
some instances, but ordinarily the am- 
plilude of vibration is too small to be 
easil}^ visible. 

There are two general methods of 
measurement of howl. The first is the 
more usual and the shorter one, while 
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the second is more of a lalioratory tool 
and much more powerful. 

In making a check by means of tlie 
first t\^pe, the subsequent procedure is 
followed. The receiver under test is 
supplied wdth an unmo<iu]ated carrier 
of the frequency at which the test is 
to be made. The strength of this car¬ 
rier should normally be about equal to 
the strongest signal available in that 
frequency band. The set is then made 
to howl and the volume control gradu¬ 
ally reduced while adjusting the tuning 
so as to carry the howl down on the 
volume coniTo! as far as t>ossible. For 
the extreme conditions of howl varia¬ 
tions in tone controls, set placement 
with respect to its surroundings, and 
selectivity controls should be checked. 
The object is to get the volume control 
reduced as far as possible before the 
howl stops. When this point is reached 
modulation to a depth previously de¬ 
cided on is applied and the set tuned to 
resonance. The output is then meas¬ 
ured and this figure used as the maxi¬ 
mum output lie tore howl may occur. 
Many variations are possible such as 
making the test with modulatioti on, 
various degrees of modulation depth 
and different carrier strengths. The 
best procedure is to establish one set of 
conditions and stick to them, since there 
are already many variables in the howl 
picture. While making this test it is, of 
course, essential that the signal gener¬ 
ator be isolated acoustically sufficient 
to prevent feedback through it. To place 
the generator in another room is usually 
suflScient but several generators have 
been found that were so microphonic 
that this was not even sufficient. It is 
well worth a check before any measure¬ 
ments are made. In working for a cure 
of howl in a given tv'^pe receiver, hasty 
decisions are dangerous—all measure¬ 
ments must be repeated many times and 
tried on at least five or ten sets. This 
is because of the complexity of the 
path of energy transfer between speaker 
and critical element. A change that will 
cure one set may make anotlier one 
worse. 

The second method of test requires 
more time, care and equipment, but tells 
a much more complete story. Briefly, 
the method is as follows. It is first 
necessary to have a second speaker and 
acoustical system (cabinet), or its im¬ 
pedance equivalent. The output o£ the 
set under test is disconnected from its 
own speaker and connected to its equiv¬ 
alent, but acoustically isolated from the 
chassis. Unmodulated r-f is supplied 
to the chassis from a signal generator 
which is also acoustically isolated. An 
audio oscillator is connected to the 
speaker which is in its normal position 
in the cabinet with the chassis (see Fig.. 
9). Two curves are then drawm of volt¬ 


age versus frequency with the volt¬ 
meter first across the speaker, fed by 
the oscillator, and then across its equiv¬ 
alent which is connected to the output 
of the chassis. The first curve will be 
normally flat, say one volt, all across 
the frequency range. The second curve 
w ill be a measure of the voltage fed the 
second speaker (or equivalent) by the 
chassis which is modulated by the vi¬ 
bration from the first speaker when it 
is fed with, say, one volt (see curv^es 
1 and 2 in Fig. 10). Now if this second 
voltage is equal to or greater than the 
first voltage ffiere is the possibility of 
the chain of vibrations—electrical and 
acousti-mechanical — sustaining itself, 
its similarity to regeneration will be 
apparent. If the two curves arc drawn 
on one sheet as in Fig. 10 and to the 
same scale, howl may exist at any point 
where curve 2 crosses curve 1* Note 
here that how] may exist depending 
on phase conditions. These phase con¬ 
ditions are changing rapidly around 
resonance. When drawing the second 
curve it will need be drawn very slowly 
since it is a picture of mtichanical reso¬ 
nances which are very sharp. It will 
be found quickest to draw the curve 
first at a moderate speed and then care¬ 
fully check the height of each peak. 
For these Tnea,sureraents it is, of course, 
necessary^ to have the receiver in the 
condition of maximum-bowl tendency. 
This can usually be done by setting the 
oscillator to one of the stronger howl 
peaks (found by qgr or meter) and de¬ 
tuning for maximum height of peak. It 
is sometimes necessary to check the 
more important peaks a second time 
varying both tuning (of set to unmodu¬ 
lated signal) and audio frequency. This 
system has been found most valuable 
for any detailed study of howl, es¬ 


pecially from a quantitative standpoint 
when seeking ways of improvement. 

In conclusion it must be pointed out 
this is a very sketchy survey of howl, 
but contains the fundamentals which, 
if clearly understood and remembered, 
should make most howl analyses simple. 
A warning against confusing flutter 
wdtli howl may not be unwarranted. 
Cures will usually be forthcoming, al¬ 
though to carry them out may involve 
difficulties. But most important is the 
danger of improperly founded decisions 
due to insufficient tests. 


WLW TO BUILD MILLION DOLLAR 
BROADCASTING CE.NTER 

CULMIN.^TING a plan which has been 
in the process of execution for two 
years, when the first portion of a huge 
hilltop site was purchased, Powell 
Croslcy. Jr., president of The Crosley 
Radio Corporation, announced that work 
will soon start upon the construction of 
a million dollar broadcasting center for 
Cincinnati, 

The new structure will be devoted 
exclusively to the activities of WLW 
and WSAI. 

The building, of modern architecture, 
will be one of the most beautiful in Cin¬ 
cinnati, and one of the finest broadcast¬ 
ing plants in the United States. Tlie 
structure is to be erected on Clifton 
Heights overlooking tile city, at the in¬ 
tersection of Warner and Chicasaw 
streets, 

Because of the strategic location and 
an ingenious system of flood lighting, 
the studio building will be visible day 
and night for miles throughout the Cin¬ 
cinnati and norlliern Kentucky areas. 
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Design . . NOTE!$ AlVD 


CO-AXIAL IN THEATER - 

INSTALLATIONS The oscillator used in 

connection with the 

AT THE p«Ei;ENT tiiHc iTUiny uew the- distortion meter, 

atet' ATii hein^ constructed in England. 
and c* ^^^ider;dl^e rhought and time hii' 

Ix-en devoted to the development oi 
e<|uipment iVtr ihe highest qualiU' sirund 
rein fore emenl well as niiKlern archi- 

tectnral design. Apparently the English 
theater well as the manage 

ment-'' are appreciative of good ifual 
ity that every precaution is taken in the 
design of the huikling to injure a sm 
eessuil anti jiermanent stmnd sy>tem in¬ 



stallation. Prov^^iDns are made, accord¬ 
ing t<i Ernsh Strokes/’ it>r the proper 
location ut the loud'Speakers. Careful 
consideration is given to the location 
of the crmtrol iMssition as well as the 
mkrophone outlets on and off -tage. 

A typical installation might lx.* de- 
scri!x.-d »ls lollows. The main amplifier 
cfjnJpinent is hxrated at the rear of the 
theater in or near the fjrojection iv)oth. 
(hit!et> are provided on the stage for 
proper hication ni f>n and off stage mi¬ 
crophones. Six to ten Brush type mi- 
crophone> are in each of these instnlla- 
lions. The wiring system lietween tlir 
various microphone outlets and ampli¬ 
fier arrangemeni consists of perma¬ 
nently installed co-axial cable. The rrut- 
standiiig rulvant^ige oi this cable, of 
course, i- ir> e.xceedingly low capacity, 
wlhcli permit^ longer transmission !ine> 
with les^ los.s. Idle C'lnnectiiig cable- 
between outlets and microphone.^, being 
very -hort in length, are of the conveu- 
tionai iv|:»e f>f mtcrofihone cahlc. 


According to Mr. R. A. Rotlieniiel 
Mi' Kothrrniel lital^e. London, manufac- 
tiirer of rafiiu an^i electrical equipment* 
this type of installation is most satisfac¬ 
tory for many reaMins. The u.se of the 
co-a.xial cable pcrmanentlv insialled siif- 
hcientlv reduces transmission lo.s-es su 
that preamplifier- are not retjuired. as 
i- -umctinies the ca.-^* with other typtfs 
of cable. Tile location of die aniplifier 
and Controls in the rear of the house 
i-, very advantageous liecauNe from thi> 
point the operator cun make a more in¬ 
telligent adjustment nf the ontpiit level. 
Typical acou-tical probleiit^ are inini- 
mizeti liecaiise sufficient con-iiferation 
is given the interior de-ign from the 
-tandfKlint of acou.stic.s. 

DISTORTION METER 

.xoTEWiJkTMY Ain A\CK^ have been made 
in tile past few years toward increased 
fidelity in broadcasting andl tlte other 
''Miind-transrnis>if»n arts. Wide fre¬ 


quency range, low "noise level and lo%v 
rhstortion. the three criteria of good 
reproductitiii. have each received their 
-hare of attention and achievements 
ha\e been made in meeting each of tlie-e 
requirement,-. 

The progress of all devclopuicnts i> 
greatly dependent upon the ea.se with 
which accurate measurements can lx? 
made, anti advances in the mea.suremein 
of the quality of transmission are re¬ 
flected in accelerated progress toward 
higher fidelity. It luis lK?en recognized 
that to meet the increasing demand for 
higli-qurdity progranis and to facilitate 
the firoper adjustment, of equipment an 
instrument for measuring distortion at 
many different tre^piencics was needed. 
The distortion and noise meter de¬ 
scribed here has lieen developed to fin 
this need. Thi.i instrument is capal)lc 
of niea.-uring the ilistortion in the out¬ 
put of broadca.-t transmitters and aiRlio 
equipment at any frequency fnan 5^} to 
/alW) cycles; it pri^ividc,- for measure¬ 
ments of rms total distortion from 0.3 
jierceiit to KM) percent and measure¬ 
ments of noise leveL down tn —dh 
below 12.5 milliwatts 

Tlie distortion meter, a.- shown by the 
functional diagram, Fig. 1. consists of 
a dioile detector by means of whicli a 
niixlulated radiivfrequertcy signal may 
lx* demodulated* a resistance network to 
attenuate the audio output of the detcc- 
ttjr, a phase-shifting network, a mixer 
stage to combine the output eff the at¬ 
tenuator ami the output of the phase 
shifter, im ampliher to which the output 
Mt the mixer stage is connected* a 
range attenuator which A^aries tlie gain 
of the amplifier, ami a meter which in- 
flicates the A'alue of the amplifier output. 
When the equipment is used to test 
audio-frequency apparatus the tlinde 


Functional diagram of the distortion meter. 
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deR'Ctrtr is roniovetl iruni thf circuit Uy 
nteaiir^ ut a >uitch which prcjvkles !or 
connecticm ilirL>u,irh a balanced input 
transfornicr titr measurenicnrs nn hah 
anccil audio circuits or tnr coimcctitin 
fiirectly tr? the input attenuator tor use 
with iinkilanced circuits. 

Ln a sine-wave sij^al, taken 

troni the same source which supplies 
the input .signal to the equipment umler 
te.st, is intriKluced into the pha.se- 
shittitiK network and there adjusted to 
be exactly in phase with the output sii^- 
nai taken irom the equipmertt 1h:in,!^ 
measured. Thi- output signal is ad“ 
justed in ainplituile by the input attenu¬ 
ator so that its finaianiental fre^juency 
component exactlv equal to the out¬ 
put of the phase shifter. Kach of these 
tsvo signals i.s impressed ort the grid of 
one of the niixer-stagc tul»es. whose 
plates arc connectedi in push-pull h> 
means of a transformer, d'he secondary 
voltage of this transtonner is propor- 
liouaJ to the liirtereftce Itetvveen the two 


ing. By mean- of the range switcli the 
sensitivity of the meter ma> Ik* in- 
cre^isefl until the remaining <Ustortion 
pnaluces a readable deilectirm. P’ulh 
scale ranges of 1. 3. 10. 30 ur iOO per¬ 
cent may fte selected to >uit die aniuuut 
of (li.'i.ttartion eitcoiintered. 

It will W seen that the in-.tniment 
o[jerates without filters ant! conse- 
f|uently imlicates true distortion factor, 
since only tlic fundamental treciuencv 
contfwment is suppre 5 se<l; all other corn- 
ponents are oiea.'^ured regardless of fre¬ 
quency, ''rhus the distortion meter may 
[>e considered equivalent to an infinitely 
sharp haiid-eliminalion filter, enabling 
such di-tortion components as cross¬ 
modulation jirtHlucls l>etween signal and 
hum to Ijc measured just as eltectively 
as the hannonics. 

EVovision is made for the distortion 
and noise meter to lx? used with three 
types of input circuits; modulated radio 
frefjuencies frfirn a small pickup coil, 
balanced audio lines up to 6fKl nhms. or 


unlialanced audio circuits up vt 2U.UU?> 
ohms may be used. Loading eftects 
ufwjn the e:quipment l>eing measured 
will in all cases lie itegligibk, Xoise 
levels can be measured to —db be¬ 
low 12.5 milliwatts on audit ^ lines and 
to —n3 ticiow ld() percent ntinlula- 

tion on broadcast transmitter-. l>i.s!or- 
tion mca.^ureiiients tnay lie made at :my 
levei down to —15 dh. W ith this' degree 
oi flexrbiliiy the i>f>eration of fdl broad¬ 
cast equipment, line-». amplifiers, aufl 
transmitter.- can lie readily checked over 
the entire operating range of frequency 
and output, and the adjustments neces- 
siiry for maKimum operating efficiency 
made with ease and accuracy. Standard 
jacks are proAide(I for connecting the 
distortion niefer ro the n-'^ciUritor and lo 
balanced anilio circuits sn that the nec¬ 
essary ctnmeciions can be made in the 
tnininnium amount <i£ time. 

Fc»r proper oper:aion ui the dist^n- 
lion meter a varialde-frecptency source 
having exlremcdy low' distortion is nec¬ 
essary for supplying tile input to the 
equipmettt under test and the caJicelhng 
signal. These requircinents are met hy 
tlie low-distortion oscillator which has 
a fretjuency range from 20 to IJjlOO 
cycles, with distortion under 0.2 percent 
f arithmetic sum J at all frequencies 
ahoxe IIKJ cycles. This unit, as well a^ 
the distortion jind noise meter, i- com¬ 
pletely a-c operated requiring lid to 
120 volts at 25 to fiO cycles. 

An acce.s.sory to this equipment is the 
attenuator panel by means of which the 
output of the o.scillator may Ik- attenvi- 

I Coiiftnued on pofje 5fi i 


input .signals and cuosequentiy will he¬ 
at a minimum value when the distrirted 

and undistorted signals are adjusted in attenuator panel, 

phase anrl amplitude to have minimum 
difterence. It can lie >howu that when 
this comiition is obtained the funda- 
menta! frequency cnm|.Kment id tile dis¬ 
torted sjgTud is exactly cancelled by the 
sine-wave signal, and that the fiifier- 
enee voltage contains imly the distortion 
compoiient.s. Tlii.s dittercnce voltage is 
then amplified and applied to the meter. 

Since the fundamental frequency i.s can¬ 
celled out and only the distortion com¬ 
ponents, having other frequencies, re¬ 
main, the meter reads rms total dis¬ 
tortion directly. Cancellation of the 
fundamental frequency is readily oh- 
tained by adjusting the amplitude and 
phase controls for minimum meter read- 
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MOBILE P-A REQUIREMENTS 


MOBILE uses for p-a equipment can be 
classified conveniently according to the 
type OE vehicle involved. Mobile ap¬ 
paratus is used in automobiles, in trucks, 
in motorboats and in airplanes. The 
nature of the equipment and the operat¬ 
ing specifications to be met differ sub¬ 
stantially from those encountered in 
fixed installations. The outstanding dif¬ 
ferences lie in the loudspeaker require¬ 
ments, physcial strength and rigidity^ 
needed, and power supply; minor dif¬ 
ferences are encountered in connection 
with sound input sources, particularly 
the microphone and the record player. 

USES FOR MOBILE EQUIPMENT 

Consider first the uses of mobile 
installations. Automobile sets find their 
gireatest application in advertising work, 
but are also employed by police officials 
tor traffic control. Truck installations 
fall into two categories: (1) a truck 
system which is essentially a large au¬ 
tomobile system, used for advertising 
only and inseparable from the truck; 
and (2) a truck system which, in addi¬ 
tion to performing the functions men¬ 
tioned, is semi-detachable, and may he 
regarded as a fixed installation rendered 
portable for easy transportation. Truck 
systems of the latter type are the most 
popular and the most useful. The mov¬ 
ing truck attracts an audience and leads 
it to some point of assembly. There 
the micropliones and loudspeakers (or 


By AARON NADELL 

some of the loudspeakers) are set up 
on die platfarm, the amplifier and its 
power supply remaining witliin the 
truck and connecting through suitable 
cables. 

Motorboat systems are used for ad¬ 
vertising at water-front resorts of all 
kinds. Many of these boats work all 
year round, north in the summer and 
south in the winter, moving along in¬ 
land waterways in pursuit of the crowd. 

Airplane installations are the most 
expensive to use, and hence the least 
I>opular. Their primary function is ad¬ 
vertising, and they are still sufficiently 
unusual to compel attention; they are 
favored by country fairs, traveling car¬ 
nivals and other enterprises appealing 
to rural districts which are hard to 
cover by more ordinary means. 

CAR INSTALLATIONS 

Automobile installations are of neces¬ 
sity small and offer relatively low 
power. The loudspeaker or speakers are 
equipped with projector-type baffles in 
order to secure sufficient coverage at a 
reasonable distance; output powrer 
ranges from about 12 to 20 watts. Since 
the automobile functions chiefly in 
town or city streets, sound volume is 
reinforced by reverberation from pave¬ 
ment and buildings. However, the 


sound is obliged to compete with traffic 
noise, and must be loud enough to con¬ 
vey an intelligible message to persons 
standing still or walking slowly, while 
the car and loudspeakers move swiftly. 
In other words, the audible range should 
be at least half a cit>^ block, helped by 
reverberation and opposed by traffic 
noise. 

The more important physical re¬ 
quirements include the following: baf¬ 
fles of sufficient length to protect the 
diaphragms of the speakers against 
weather—c»r use of weatherproof dia¬ 
phragms; means for preventing rupture 
of a diaphragm by air pressure when 
a speaker points forward and the car 
is driven at high speed—that is, either 
provision for covering the trumpet 
opening, or for pointing the trumpet 
backward when occasion requires; con¬ 
struction of amplifier and all compo¬ 
nent parts sturdy enough to withstand 
the effect of bad roads. 

Power supply is usually a rotary con¬ 
verter which is driven by 6 volts d-c, 
and delivers high voltage d-c directly 
to the plates of the tubes. The con¬ 
verter is built into, and is a part of, 
the amplifier. In some installations an 
a-c generator belted to the fan pulley 
ut the car is used to drive a conven¬ 
tional a-c amplifier. However, these 
generators do not have good enough 
(Contimted on page 65) 


A sound truck installation. 


Rear view of sound truck shown at left. 

Photos courtesy Paul Huber, Jr. 
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SPECIALISTS 

n Resistance Units 

. . of more different types . . . 

... in more different shapes . . . 

... for more different applications ... 

. . . than those produced by any other manu¬ 
facturer in the world. IRC engineering achieve¬ 
ments have given the International Resistance 
Company a position of international leadership! 

Initiative -- Resourcefulness— Cooperation 
_ _ to advance the interests _ 



INTERNATIONAL RESISTANCE COMPANY 


401 NORTH BROAD STREET, PHILADELPHIA, PA. 

Factories or Licensees in CANADA • ENGLAND . FRANCE • GERMANY . ITALY . DENMARK . AUSTRALIA 















Science 


“Symbol of the Radio Age' 


WORLD’S LOFTIEST SIGN ON RCA BUILDING, RADIO CITY, N. Y. 


The new RCA 900 

feet ahiive Rockefeller Pla^a. The 
letters^ 24 feet tall on tlie north and 
^oiith ^kles of the Hiiilding. ]S fret 


on the we.st side —are eonslnirted of 
S000 pounds of solid atuminiim. By 
night they are brilliantly lighted with 
a new kind of golden-amber helium 


gas, contained in 2376 feet of spccraJly 
constructed Claude-Neon tubing. 
Tile sign is viidblc for many miles 
around New York Citv. 



RADIO CORPORATION 

RADIOMARINE CORPORATION OF AMERICA 
NATIONAL BROADCASTING COMPANY 
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.Vanguard of Industry 


I NDUSTRY today is following the van¬ 
guard of science into new and infinite 
realms of knowledge. It would he a rash 
astronomer who said that he had calcu¬ 
lated the outermost limits of space, beyond 
w hich there is nothing. It would he a 
rasli phx sicist w ho claimed that he had 
dissected the atom into its ultimate, indi- 
\ isible fragments. Science and know ledge 
ha\e no boundaries. 

"So it w ould be a rash economist who 
predicted any limit to the tangible results 
of scientific thought in the form of new 
goods and serxices placed at the disposal 
of mankind. In fact, it is only h\ a con¬ 
stant development of new^ goods and ser¬ 
vices that w e may expect to re-engage the 
man-power released by technological Im- 
prox ements in established industries. 1 he 
market for exerx nexv commodity exen- 
tuallv reaches a saturation point anti be¬ 
comes primarily a replacement market, 
so that a more efficient technology re¬ 
duces the number of xvorkers needed in 
that field. 


''But science is sinniltaneously creating 
nexx enxployment, botlx by the motlerni- 
zation of established industries and by the 
creation of new ones. In our awn gener¬ 
ation we liave seen tlie automobile, the 
airplane, the motion picture, and the 
radio provide lotally fresh fields of activity 
for millions of men and w omen. Many of 
t>ur older industries have engaged scien¬ 
tists, XX ith notable success, to develop nexv 
and remodel old products to meet the 
needs of a modern era. 

"The industrx xx hich has not learned 
hox\ to eniplox' scientists to make it new, 
and keep it nexx, is doomed. Fexx^ in¬ 
dustries are so stagnant as not to be axx are 
of this; Ihu there are some so conservative 
that tile scientist ixS called upon to turn 
salesman and shoxx them how modern 
science can rejuvenate them to meet 
present-dax realities and sundv^e.'’ 



Ratiiti Carj^rjriitioii ru* Americn 


Your free copy of “TELEVISION” is ready! 


This new of more than 2i) recenr laboraton and 

held reports on the new art by leadintr RCA enTineers 
will be senr without extra rharg;e to all paid-up subscribers 


to the RCA REVIEWj an outstandintj quarterly jouj- 
nal of radio progress. Si .50 per year (foreign, $1.85). 
Address RCA Rex iew, 75 \ arickSr., New York City. 



AMERICA 


RADIO CITY, NEW YORK 


RCA MANUFACTURING COMP.ANY, INC. 


RCA INSTITUTES, INC. • RCA COM.MUNICATIONS, INC. 
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MERRILL-LAMBIE 


COMMERCIAL 



LIGHT 


Dick Merrill climbing out of cockpit of "Daily Express". 
Note antenna. Photo by Paul Ivano, Monogram Studios, 
Hollywood. 


EASTERN AIR lines' pilots Dick Mer¬ 
rill and Jack Lambie made the five-day 
N'ew York-London round-trip flight a 
milestone in aviation and radio. It was 
the first heavier-than-air commercial 
trans-Atlantic flight. It was made re¬ 
gardless of weather, and on schedule. 

When Merrill took off from Floyd 
Bennett field on May he had no doubt 
about his plane. His twin-motored 
Lockheed Electra carried a safe margin 
of extra fuel. Jimmy Gerschler, Lock¬ 
heed engineer, had drawn a graph of 
speed and fuel consumption along the 
course. Nothing less than a steady 
eight>-miie headwind or hours of con¬ 
tinuous sleet and snow could endanger 
the ship—except bad radio. 

It is nineteen hundred miles from 
Newfoundland to Ireland. Between four 
hundred miles off each coast is some 
of the most eccentric atmospheric area 
in the world. 

A rushed 12-hour radio installation 
was made simultaneously with final ad¬ 
justing of the motors. Larry Campbell, 
EAL technician, modified the WECO 
13C transmitter. A year earlier he had 
studied results of the Richman-Merrill 
flight tuned on 6590 kc, 6210 kc and 
5<X) kc. For the coronation flight, the 
bands 6590 kc, 500 kc and 333 kc were 
chosen. 

The crystal-controlled, three-f re- 
fjucncy-channel transmitter employed 
five tubes ordinarily capable of a car¬ 
rier power of fifty to seventy-five \valts, 
but modified to one hundred watts tor 
the occasion. The cw operation neces¬ 
sitated keying screens of the r-f tubes 
and having the oscillator running con¬ 
tinually. A carbon microphone was 
used for telephone communications. 

A transmitter switch carried the an¬ 
tenna from receiving to sending, with 
a side tone provided to allow voice 
monitoring during tran.smissions. Po\ver 
was supplied by a WECO 4B unit, a 
dvTiamotor supplying 1050 volts for the 
transmitter tubes. A fifty^-ampere gen¬ 
erator driven by the engines kept bat- 


By T. C. McCLARY 

teries charged. No hand generator was 
carried. 

A 12A revised receiver was used for 
two-way communication, f)Owered by a 
small dynamotor. It operated on two 
frequencies by crystal control. The re¬ 
ceiver was stationed ait in the plane 
and remote controlled from tlie cockpit. 

Beacon signals were received on a 
tunable WECO 14A type, ranging from 
200 kc to 400 kc. Also a superhetro- 
dyne, it was located on rubber shock 
mounts beneath the right-hand pilot's 
seat, and controlled from the panel. 

An 8B type box located in the cock¬ 
pit housed transmitter switches and con¬ 
trolled both receiver volumes, provid¬ 
ing an output from either receiver or 
mixed output for either or both pilots. 
A jack box l)ehind each pilot held head¬ 
phones and microphones. 

A 4B power unit under the left-hand 
pilot's seat housed two iKittery-driven 
dynamotors. The transmitter d>Tia“ 
motor developed 1050 volts at 0.400 am¬ 
pere, the smaller dvaiamotor developing 
2(X) volts at 0.085 ampere,. A cockpit- 
controlled RCA radio compa.s.'; was lo¬ 
cated in the ship's nose. A streamlined, 
shielded loop was mounted on the under¬ 
side of the fuselage at the forward end. 

The 6590-kc "V" antenna 28 feet 4 
inches long extended topside from a 
mast at the front center to the two rud¬ 
der tins. About one third of the way 
from the tail, a stub feeder connected 
with the antenna just above the trans¬ 
mitter station. The two antennas for 
f>eacon and radio compass were located 
beneath the fuselage at the forward end. 
There had been some discussion as to 
type of antenna for the 6590 band, the 
‘‘V" ty'pe finally being selected. 

Near the tail assembly on tlie under¬ 
side was the 25G-foot trailing antenna 
wire used at wavelengths corresponding 
to the two lower transmitter frequen¬ 
cies. There was no set rule for length 


over mid-Atlantic, the length apparent¬ 
ly being a matter of local weather con¬ 
ditions and long range behaviour at the 
two low’er frequencies. Although the 
east^vard flight was made at high alti¬ 
tude and the westward at low, no con¬ 
clusions as to the altitudes of best re¬ 
ception could be drawm as weather con¬ 
ditions during the two fights were not 
the same. 

Changing the antenna trailing length 
was considered inconvenient. The an¬ 
tenna w'ound on a manual reel amid¬ 
ships due to crowded space in the cock¬ 
pit. Every change of length required 
scrambling back over the crowded cabin 
fuel tanks. .A low-impedance antenna- 
coupling system was modified to be¬ 
tween 1500 and 2000 ohms, 

Merrill and Lambie considered one 
of the most important factors the shield¬ 
ing of tlie ship. All wdring of the ship 
itself and engine magnetos, plugs, gen¬ 
erators, etc., were all shielded to pre¬ 
vent interference from ignition. 

No means was found prior to the 
flight to carry oft static accumulated 
by the plane. Extensive research in this 
direction and reported in late June by 
11. M. Hucke of UAL will be care¬ 
fully studied before any future distance 
hops. 

The shielded anti-static loop for re¬ 
ceiving DOC beacon signals w'as found 
satisfactory on both east and west 
crossings. This type of loop may be ro¬ 
tated from the cockpit and used as a 
compass bearings finder, and is con¬ 
sidered effective against most normal 
rain, snow and dust static. The full 
streamlined housing is almost foolproof 
against icing up, but the recent UAL 
tests seem to indicate that elimination 
of snow static will ultimately require 
that planes have absolutely smooth 
surfaces. 

With their equipment bench tested 
and installed, Merrill and Lambie took 
off for London, Lambie handling most 
radio contacts on prearranged schedules. 

(Continued on page 62) 
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DUBILIER CAPACITORS 


O 






ver hundreds of thousands miles of track tonight, jugger¬ 
nauts like this one pound the rails. In signal towers along 
the line, sit operators who can reach any train in a flash. 
In blistering heat and wintry blast, in howling wind and 
driving rain, messages come through to guide the fate of 
slumbering passengers, of government mail, of the very food 
on which great cities exist. 

InstnimentaJ in transmitting these messages by radio, telegraph, teJe- 
phone, or interlocking sound systems, are Cornell-Dubilier capaci¬ 
tors. On-the^\&b DEPENDABILITY, tested PERFORMANCE 
Hke this explains why purchasing agents for the nation's rail¬ 
road systems sptcifu C-D eapac(tor&. One more reason why 
engineers on every continent today arc standardizing on OO. 

WORLD'S OLDEST AND LARGEST EXCLUSIVE 
MANUFACTURERS OF CAPACITORS 

Complete listing of all C-D capacitors in catalog 
number 150 free on request. Write to 


CORNELL-DUBILIER 

1005 Hamilton Boulevard 


ELECTRIC CORPORATION 

South Plainfield, N. J. 


COBNELL-MiUBILMISB electbmc coop. 

South Plain iieidr New Jersey 
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TELECOMMUNICATION 


PANORAMA OF PROGRESS IN COMMUNICATIONS 


BOXING THE ELEMENTS 

! !!£ tFFECT Ot WlllU, raill, -iHnv. 

arctic iitvl tropical temperamre?. ?ix- 
ttiile altiUuk? and power dives iipfjn 
aeronanhcal rransmitting^ railio equip¬ 
ment can all l>e duplicated within a few 
Itours hy radio engineer? at the Lieneral 
{electric Company, in two new icw>ms 
recently completed for radio ie?t pur- 
pi>?es. 

The walls of the two steel rmims 
where the tests are carried out are IH 
inches thick. supiHjrted by 12-inch steel 
lieatnis. One-half inch steel plate cavers 
the exterior with a sheet steel interior 
protecting insulation of cork and glass 
wcmjI. Large fKjrtholes of one-inch glass 
pertnit operators to study the equip- 
nient vviihout being subjected to the 
sajne strains as are placed upem the 
apparatus being tested- 

The temperature in the flying room" 
may l>e drop(x^<i to h) rjegrees belovv 
zero and raised to 16€ degrees aluTve 
zero. An automatically controlled hu¬ 
midity plant permits die injection rjf 
li\e steam into the room where the ef¬ 
fect of a relative humidity from 30 to 
HX) percent ujwn the transmitters may 
be observed- 

The air pFe>sure at 3(h(MX) feet ele¬ 
vation is alxuit four t>er square 

inch, as compared to 15 ' mnds al -w. 
level- lb ? liigh altitmi'- ..^^nre is 
created hy the use of .;u tjun pumps 
which reduce the pressure as desired. 
The outside air pressure agahist the 
room, when the interior lia? set to 
duplicate an altitUflu ir jU:UtH) feet, is 
370 urns, necessitating the heavy, thick 
steel walls. A pres>ure of 25 tons is 
forced against the d^jors, two feet tiiick, 
leading into the rooms. 

Xear the ‘ flight rsK>m” is a newly- 
construcied "shaking machine” lor test¬ 
ing the eiTect? of vibration upon avia¬ 
tion radio equipment. The new ma¬ 
chine. one of the largest ever Imilt for 
such purposes, attords precision adjust¬ 
ments of l>oLh frequency and amplitude 
of vibration. 

A stroLH>scope is used with the ma¬ 
chine in tile vibration tests. By syn¬ 
chronizing the light will! the vibration, 
various parts of the radio apparatus can 
be studied in motion . 

DECADE OF AIR TRANSPORTATION 

DECADE after the first commercially 
operated nuul-passenger planes flew 



Ten years of coast-to-coast flight. Top 
to bottom: 7927, 33 hours; 7930, 30 
hours; 7933, 20 hours; 7937, 15 hours. 
Radio has played on important port in 
commercial air transportation. 


their iiiaiigural schedules over tile Xeu 
^ ork-Chicago-California airway, the 
loiith anniversary ru commercial coar-t- 
air transtHjrtation was cele¬ 
brated rm September 1. 

Perhaps the most potent ailvance that 
has l>een made in tlie first ten years of 
commercial air Iransptirtaiion has lieen 
llie adaptation of radio to airplanes. 

Pioneered in 19P^ and 1920 by mail 
planes of the Po&tDffice Department, 
Lnited's airway had a background of 
more than seven years of opcralion lx*- 
for< the predece?>or divisions of United 
Air Lines linked tlie Atlantic «ind Pa¬ 
cific with the nation's first cross-conti¬ 
nent commercial service. 

Historically, this route is indeed in- 
teresring because its ancestry goes back 
iliriiugb the Posttiffice pioneering days 
Lo the first traces of die old Overland 
Trail—^more dian a hundred years ago. 
1.aid out by Government experts in 
as the most advantageous transconli¬ 
nen ud route and one which should l^e 
• lei'eloped at a time when tlie country 
could supp^.vrt only one major New' 
Vork-Califomia line, it closely follows 
the path of the Covered Wagon, the 
Pony Express, the Iron Horse, the first 
coast-io-coast telegraph and the first 
transcontinental highway. 
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Once Lite a'l'W Vork-Calitoriiia .iU- 
wav wa? tuncTioning smoothly, there 
started a steady forward nn^vtment 
along technical lines that establi.-heii air 
tran?]xirtatioTi rn the Uniteri States as 
furemo'it the world over in of>erating 
exce.Heucc. The first major project wa? 
tile dei'elopment of plane-io-ground 
voice radio to fill a great need. The in¬ 
creasing inifHTrtance ui aircraft radio 
was next evidenced by tlie develijpment 
of a directional airway teim which 
greatly increased efficiency of air navi¬ 
gation. The two-way voice radit> and 
the airway beam result in traiismstter 
and receiving set instailatioiw in air¬ 
planes and at ground station- frimi 
coa?t-to-coast. 

A separate ctimmunication.^ depart¬ 
ment was csmbltsiicd and. :ir United 
camplete.< its first decavle, the radio 
lalxjratory has expandeti its activities 
into one of the most complete in die 
vvorkl. As this is written a Bix.nng 
247-1) transport has f?een withdrawn 
from regular service to become a ^'dy¬ 
ing L-d>/' Already interesting advances 
have been made towards the elimination 
of snow static.^ This same ship luis 
lx*en intensivelv used tor .'ruccessful de¬ 
velopment of an instmiiient-ianding 
iH'am which enables pilots to make air¬ 
port landings without seeing the ground 
by the use of radio 1>eam? and aircraft 
in?truments. 

Supplemeuting the Federal airway 
directional beams came the localized 
Ix-am which has been mstalled at key 
Lnited tenuinals where the airway 
{leani .station is not located at the air¬ 
port. This system of localized beams 
rKrrriiits pilots to prtK'eeil via directive 
sigTKds directly Oi their airport destina- 
tmns. Radio, a? applied to airphines, 
has changed the “art" of fiymg the 
■ science" of flying. 

In the not-too-distant future four- 
engined tran.sjiorts for coa.>t-tfi-coast 
service will take a Iwuv and the rat lie 
equipment aWard tins type of ship will 

the most complete in the liistory of 
air transportation. Engineer? are al¬ 
ready busy shaping plans for tlie radio 
installation on these giant airliners. 
Airport? throughout the country are be¬ 
ing conditioned to care for the increased 
ground facilities that will be required 
by the new equipment. 


'"Socrw Static Eliects an Aircraft/^ b> H. 5[. 
Hucke, CiJ'i'MTiiJiikrani^n and Br&adcasi Er. 
inti, p. July, 1937. 
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SPEECH INPUT CONSOLE 


© ince its first appearance the Collins 
12H has grown so popular that it is 
now accepted as the most dependable and 
finest speech console and is being adopted 
as standard equipment in more and more 
broadcast stations. 

Although the 12H is the preFerred con¬ 
sole For most studio installations, other con¬ 
sole models similar in appearance are 
available to meet special needs. 

#12Q Console, a modification oF the 1 2H, 
accommodates eight studio microphones, 
one talk-back microphone, two transcrip¬ 


tion inputs and six remote line inputs. 

•12N is a single studio control console, 
handling one talk-back and three studio 
microphones, transcription, network and 
remote line inputs. Relay circuits provide 
program control and studio interlock at 
duplicate control points. 

•t2L extends the console idea to trans¬ 
mitter speech input service. Facilities are 
included For controlling and equalizing 
studio program lines. For originating pro¬ 
grams locally, and For controlling the power 
circuits oF the transmitter. 


HOLLINS RLDIO 


CEDAR 

NEW YORK, 


N 


RAPIDS 

y ; 11 WEST 


IOWA 

42 STREET 
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the market place 


NEW PRODUCTS FOR THE COMMUNICATIONS FIELD 


SYLVALOY 

A new mang^nese-free silicon-nickel 
named Syivaioy is now being: supplied to 
tube manuiacturers. Minimizing chipping 
and flaking of the coating, this alloy is said 
to be popular for oxide-coated filament 
tubes, particuiady the 80 t>'pe rectifiers. 
The new alloy also permits operation at 
lower temperature, thereby contributing to 
the life of tubes. 

Further information may be secured from 
the Wilbur B. Drk^^r Co., ISO Riverside 
Ave,, North Newark, N. J.—CoMMU^^I- 
CATIO^'s. 

BEAT-FREQUENCY OSCILLATOR 

The Model 108 beat-frequency oscillator 
is an instrument said to be engineered par¬ 
ticularly to the rerjuiremeots of production 
speaker testing, both of the speaker manu¬ 
facturer and the radio-receiver nmnufac- 
turen 

Special consideration has been paid to 
the dial and frequency-range layout so that 
the principal resonance of the speaker may 
be quickly located and the entire audio 
spectrum swept in examining for voice- 
coil rubs, cone flutter* loose voice-coil 
wires, speaker rattles, etc* In view of the 
fact that the characteristics of many 
speakers vary with the power impressed on 
them during test, a voUmeter, indicating 
the amplitude of the test signal at all 
times, is incorporated. The same meter 
gives a sharp visual indication when the 
primary resonance of the speaker is 
crossed. Minor resonances may be ob¬ 
served on this meter, as well, and the read¬ 
ing of the meter gives an indication of the 
relative speaker impedance over the fre¬ 
quency spectrum. 

The vernier drive on tlie "zero-set’' 
control allows accurate initial adjustment 
of the instrument. The clectronic-eye cir¬ 
cuit is so arrangeii that nrecise frequency 
calibration may bt obtained by heterodyn¬ 
ing the output of the oscillator against the 
line at 60 cycles or any multiple thereof* 
as well as by the usual zero-beat method. 

More detailed information may be se¬ 
cured from The Clough-Brengle Co., 2S15 
W, 19 St., Chicago, Illinois.—C omml nica- 

TIOXS* 


HAND-bMlKE 

The unit shown in the accompanying il¬ 
lustration is said to be one of the smallest 
complete velocity microphones ever made. 
It is complete witli output transformer of 
either the hieh- or low-impedance 
It can be used as a hand microphone as 
well as on a desk or fioor stand. A stand¬ 
ard H-27 inch thread is provided in the 
bottom of the handle. 

In spite of the small size of the unit, 
the Hind-1-Mike is said to have a flat 
response from 60 to 7500 cps and an out¬ 
put only 3 db below the regular standard 
size velocity. 

This microphone is a product of the 
Amperite Corporation, 561 Broadw^av. New 
York City, N. Y.—Cohmoucations 

PAGING SYSTEMS 

This new paging system, Model FC-7R, 
was especially designed for use in small- 
size factory call systems, or for small ho¬ 
tels, institutions, noisy business installation, 
etc. It is a further extension of the inter¬ 
communicating systems, this time using a 
full seven-watt amplifier. Sensitivity of the 
speakers has been improved until return 
speech can be made from a distance of 20 
to 40 feet. 

In operation, the master station can call 
any one of 5 stations or can call all 5 
stations at once. Any station can reply to 
the. master station. If desired, a separate 
switch arrangement at the s|)eaker will 
permit that station to call the master sta¬ 
tion. 

The Webster Company, 5622 Blooming- 
dale Ave.. Chicago, Illinois, will gladly fur¬ 
nish information.— Com m u.vicatioxs. 


SHiELDED-LOOP ANTENNA 

A shielded-Ioop antenna, designed to 
work in connection with a three-band re¬ 
ceiver, has recently been announced. Di¬ 
rectional bearings are obtainable from 206 
to 400 kc, from 550 to 1500 kc, and from 
2400 to 6500 kc. The complete shielded 
loop weighs 7f^ pounds and has two loop 
antennas inside the shell. The loops are 
mounted at right angles to each other. 

This loop is a product of Lear De^^relop- 
ments, Inc,, 12.1 West l7th Street, Ne\v 
York Cit}C om m l* ?riOATTO\'s. 

BATTERY-CHARGING RELAY 

The Exide TVR voltage relay is de¬ 
signed to meet the dematid for a voltage 
responsive device for the automatic con¬ 
trol of storage-baitery charging. The relay 
is self-compensating for ambient temper¬ 
ature variations thus obviating one of the 
principal effects which may result in a 
seriously overcharged battery. The relay 
is particularly adaptable to service w-ith 
signal-system batteries. 

Complete details are available from the 
manufacturer. The Electric Storage Bat¬ 
tery Company, Allegheny Avenue and 19 
Street, Philadelphia, Pa.—C ommun'ICa- 

TIOXS. 

MODERNISTIC PANEL INSTRUMENT 

The accompanying illustration show’s a 
new panel instrument with illuminated dial 
that has recently been produced- The dial 
is made of a non-warping translucent ma¬ 
terial w’ith a convenient ^volt lamp which 
gives a well-diffused lighting. 

A feature of the instrument is the 
bridge-type construction and soft iron nole 
pieces which is claimed to give it greater 
acojracy and added stamina to retain its 
accuracy. It is a\’ailable in both d-c and 
a-c; voltmeters, milliammeters and micro- 
ammeters. as well as thermocouple amme¬ 
ter and milliammeters in all conventional 
ranges. The rectangular face of the in¬ 
strument measures 3 inches in width and 
35i inches in height. 

A bulletin describing the instrument is 
a\'ailable from the Simpson Electric Com¬ 
pany, 5218 West Kinzie St., Chicago, Illi¬ 
nois.— Com m u xi cation s . 
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SarsLY Across the Sky 



AS the great commercial planes wing their way across 
^ * the sky, the radio beacon keeps them safely on 

their course through rain, fog, or starless night. Guided 
to landing fields by invisible radio waves, the planes 
glide gendy down the track to deposit their cargo of 
human lives in safety at their destination. Perfect func¬ 
tioning of radio equipment is essential to that safety — 
and Isolantite ceramic insulators contribute their share in 
assuring the highest efficiency of operation... In trans¬ 
mitting and receiving equipment at the field, in every radio 
circuit aboard the plane, Isolantite insulators minimize di¬ 


electric losses and insure dependability of the entire system. 

Long experience in the problems of ceramic insulator 
design enables Isolantite to place at the service of its cus¬ 
tomers its specialized knowledge of radio requirements. 
In all questions of insulator design or selection, Isolan¬ 
tite engineers will give their full cooperation. 


ISOLANTITE INC 


CERAMIC INSULATORS 

Factory: Belleville, N, J. • Sales Office: 233 Broodwery, New York, N. Y. 
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REMOTE P-A MIXER 

The remott* electric mixer is somclhinjr 
new in standard Miund installations. With 
it the operattn ma\ control volume from a 
strategic iKisition in an auditorium or other 
gathering place and regulate it according 
l«; changing audience condition.^, at will. 
Hcretufore, the <»i>erator has had to \v<irk 
at the amplifier, which is usually behind 
the scenes. Remote mixing with the equip¬ 
ment is accomplished electrically in the 
amplifier rather titan in tlK* .signal circuits, 
thereby reducing the nect‘S'ar>* wiring, 
eliminating the need fur shielding ami 
avoiding other difficulties ordinarily en¬ 
countered. Noise from the unit itself is 
atoided because the control circuits handle 
d-c jK)tentials tliat arc not critical. The rc- 
motC'mixer unit measures only by 4^ .' 
by inches, weigiis two poumls and i> 
tinislied in chnmie. Tlterc are two con¬ 
trols for mi-xing the input of as many 
microphones, and m(>rc may lie added if 
desired. Due to pnqK*r circuit and mc- 
cltanical design it is not necessary to dean 
ihc pads periiKlically for quiet mixing, it 

>iated- 

This remote mixer is a prtxluct of the 
RCA Mahufacturinif to., htc.. Camden. 
\. I. —Com Ml \ic.\Tinxs, 



CRYSTAL MICROPHONES 
i nkersai Xftcrof^hone Co., InglcwfXid 
Calif., is announcing a line of crystal micrO’ 
phones under patents c»f the Bnish Devel- 
opnient Co, The illustration shtHvs the 
exact size of the crystal >tand modei 




MEGOHM BRIDGE 

The T>-pc 544-11 megohm bridge is an im¬ 
proved versirm of the T>*iiC 544-.V megohm 
meter. The circuit is that of a conventional 
Wl 1 eat^lone bridge with a vacuum-tube 
M>ltmeter u>ed the detector. The bridge 
i< lialaiKed tiy means of a logarithmic dial 
and a »nultiplier .switch. A micn^mmeier 
in the plate circuit of the vacuum-tulie de¬ 
tector serves as a null indicator. 

Tile useful range of measurement i> 0.1 
megohm to I0,(X)O megohms, which i.s cov¬ 
ered by an effective scale length of 35 
indie.-'. Resistances up one mega-ine.c- 
t*hm ( 10*- ohms ) can lx* delected 

Provision made for the measurement 
• »f vl-tenninal samples using guard dec- 
trcKles. The voltage across the sample i> 
MO vcilts and is practically constant during 
Ijalance. Terminals are provided f»ir ap¬ 
plying up to 5(KI volts Ui the bridge fn>ni 
an external source. 

This bridge is useful in measuring the 
insulation resistance <if cables and electri¬ 
cal machinery", the leakage resistance of 
condensers, and the volume resistivity of 
insulating material- Since volume resi.st- 
li\ity is sensitive to -mall traces of moi.-- 
ture. measurements with this bridge can 
be used a> a measure of moisture content. 

The accuracy of measurement is ±3 per¬ 
cent lx*t\veen O.I megohm ami 100 megohms, 
ami is ±0 jierceni betwe-en 100 megohm- 
and lO.lMKj megohms. .Vccuracies of better 
than 1 fx'rceni can lie obtained by using 
an external decade-resi.stance box. 

Tlie TNqie 544-11 megoiim bridge is a 
pntduct of the (/Ctti^ral Radio Comf^any. 3t» 
Slate Street. I'ambridge. Ma"-.—C om.ml- 

Xl4 AIIONS. 

LAFAYETTE AMPLIFIERS 

1 Ik" new line di I^tayette amplifiers, 
one of whidi is shown in an accomfKinytng 
ilhi-irution. lias protective covers finishi'«l 



in platinum gray, aet off by a red plastic 
ami chrome liandles. Chassis and control 
panels are finished in slate gray. 

Among the features of these units are 
reverse” feedliack. automatic volume ex¬ 
pansion, photo-cell input, individual ba>>- 
irehle controls, and variable automatic vol¬ 
ume control. Included in the complete line 
are units ranging from 5 to 90 watts. 

Additional information regarding these 
amplifiers may be obtained from the 
li'holcsdie Radio Semw Co.. Inc.. KX) 
Sixth -Xvc.. New Vork City'.—CoMMt xi- 

C.\TlOXS- 

AUTOMATflC WIRE STRIPPER 
The E-Z automatic wire stripper, shown 
in the accompanying illustration, is de¬ 
signed for wire with insulation from 0.050 
inch. It Is providefl with a lever which 
Slops the return of the arms until the wire 
removed after stripping, then it is 
snapped quickly hack to normal The lever 
will not operate unless wire wnth insula¬ 
tion 0.050 inch or larger is in-serted be¬ 
tween the grip[)er>. W hen no wire is in¬ 
serted the lower gripfier moves upward 
when handles are sviueezed pushing trig¬ 
ger and lever up and out «»f action. 

Kor Complete intormaiion write t«» Ryra~ 
mid Product.^ Co.. 2309 South Stale St., 
Chicago. Illim »i^.— Comm r xicatio.s 



CONVERTER TEST OSCILLATOR 
The T> 7 >e iO-A converter test oscillator 
has lieen dcsigne<l to determine the jier- 
lormance of the oscillator sections of con¬ 
verter tubes. The method empb»yed in tins 
inslruinent consists of vary'ing the resonant 
impedance 5een by the tube between its grid 
aiul cathode terminals A calibration of this 
imfiedance in ohms is supplied with the in¬ 
strument. The freciuency at which measure¬ 
ments are made is approximately one mega¬ 
cycle. The Type loA converter test oscil¬ 
lator is intended to be used in conjunction 
with the typical tulx^ bridge normally a pan 
of radio laNiratory' equipment. It may, 
however, lx: operated inclcpendently when 
connected with the necessary batteries and 
meter'. 

I.iteraturc may be secured from ll>e 
Boonttni Radio Corf*onition, Boonton. N. J. 
—t tiMMI'N'K ATtOXS. 

I Continued on f>ath' 521 
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POWER 


NEEDS PROTECTION 



lENERATORS, 

great sources of 
electrical ener¬ 
gy, would work 
in vain without 
adeqnate insula¬ 
tion. Synthane plays its part. 
Synthane protects—protects the flow 
of energ)- from generator to bus bar 
to substation to point of use. . . . 
Synthane has many other applica¬ 


tions. , . . Synthane Bakelile- 
laminated is a uniformly dense, solid 
material possessing a combination of 
useful physical, chemical, mechani¬ 
cal and electrical characteristics. It 
is tough, strong and light in weight; 
one of the most effective dielectric 
materials; chemically inert and 
corrosion resistanU It is easy to ma¬ 
chine. The uses for Synthane are 
countless. . . . Synthane is a type of 


SHEETS • RODS • TUBES • FABRICATED PARTS • SILENT STABILIZED GEAR MATERIAL 


material indispensable in insulating 
electrical products. It may similarly 
be of material assistance in the manu¬ 
facture of your product. Write for 
Synthane for Mechanical Applica¬ 
tions”, (Please indicate your reqnire- 
ments in your request)... Synthane 
gives you Material Satisfaction. 

SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 

[SYNTBANE]: 

















OVER THE TAPE 


NEWS OF THE COMMUNICATIONS FIELD 


iRE ROCHESTER FALL MEETING 
The 1937 Rochester Fall Meeting of the 
Institute of Radio Engineers will be held 
on November 8, 9, and 10 ai the Sagamore 
Hotel, Rochester, N. Y. While the pro¬ 
gram has not yet been made available, in¬ 
teresting technical sessions arc anticipated. 
The usual engineering exhibit of component 
parts, tubes, test equipment, etc., will of 
course be held. 


twa contract carrier for 

RAILWAY EXPRESS 

Effective September 1, 1937, Transcon¬ 
tinental & Western Air became one of the 
contract carriers for the Air Express Divi¬ 
sion of the Railway Express Agency. Es¬ 
tablishment of a new TWA route to San 
Francisco where a connection can be made 
with planes for Hawaii and the Orient, 
and the adx'antage of a direct connection in 
Xew York with the routes soon to be 
established across the Atlantic Ocean are 
among the principal reasons for TWA be¬ 
coming a part of the Air Elxpress Division 
of the Railway Express Agenc>% 


OPERADIO BULLETIN 

A bulletin describing the Op^radio line 
of intercommunicating systems is now 
available from the Operadio Manufacturing 
Co.. St. Charles, Illinois. Complete de¬ 
scriptions and technical data are given. 


CENTRALAB CATALOG 
Ccntralab has just published an attractive 
12-page catalog covering their complete 
line of volume controls, hxed resistors, se¬ 
lector switches, and auto-radio noise sup¬ 
pressors. Many of the items in this catalog 
are brand new—never listed previously— 
and exclusive with Centralab. Those wish¬ 
ing a copy of the catalog should write 
Centralab, 900 E. Keefe Ave., Milwaukee. 
Wisconsin. 


DATA ON ALL-PURPOSE OSCILLOGRAPH 
An attractive two-color bulletin illus¬ 
trating and describing the many features 
of the DuMont 5-inch all-purpose oscillo- 
grapli. Type 168, is available by addressing 
the Allen B. DuMont Labs., Inc., Upper 
Montclair, N. J. In addition to many new 
features, this oscillograph includes the 
sw’eep-expanding amplifier whereby the 
wave pattern may be stretched out across 
the screen for critical study. 


NEW OFFICES FOR STANDARD 
ELECTRICAL PRODUCTS CO. 

The Standard Electrical Products Co., 
have announced the removal of their new 
offices and factory to 317 Sibley Street. St. 
Paul, Minnesota. They are developing and 
shortly will begin manufacture of a line of 
variable voltage transformers for industrial 
and laboratory use. 


SUBSCRIPTIONS 

Subscribers to Radio Engimring and/or 
Communication & Broadcast B^ngineering \ 
Your subscriptions are being transferred to 
Communications and will be continued as 
iM* the former rate. This means, of course, 
tfiat subscribers to one or both of the for¬ 
mer publications will be continued on the 
lists to the expiration of the total number 
<ji months to which they are entitled. 


RADIO PARTS TRADE SHOW 
The New York Radio Parts Trade Show 
will be held at Commerce Hall, New York 
City, on October 1, 2 and 3. This show is 
>ponsored by the Radio Parts Manufac¬ 
turers National Trade Show wdth head¬ 
quarters at 510 North Dearborn Street, 
Chicago. 

CROSSLEY RECEIVES APPOINTMENT 
The appointment of Alfred Crossley as 
special consulting engineer to its engineer¬ 
ing staff is announced by the Belden Man¬ 
ufacturing Company, 4689 W. V*an Buren 
Street, Chicago. 

Mr, Crossley has been active in the radio 
field for over 25 years. He is well known 
for his past activities as chief engineer of 
a number of prominent radio manufacturers. 
He has had e.xtensive service as radio of¬ 
ficer in the Navy and has received a num¬ 
ber of patents on radio devices in the 
United States and in foreign countries. 

RADiOCOMPASS BULLETIN 
12-page bulletin describing the Models 
.-VVR-8D and .\VR-8E is now av^ailable 
from the Aviation Radio Section, RCA 
Nfaniifacturing Co., Inc., Camden, N. J. 
Thi.s bulletin contains complete descriptions, 
specifications and t>-pical installation data 
on these units. 


Wilbur B. Driver, pioneer electrical allay 
manufacturer, who has just returned 
from a European trip. 



SMPE CONVENTION 
The 1937 Fall Convention of the Society 
u! Motion Picture Engineers will be held 
in the Hotel Pennsylvania, New York City, 
from October 11-14 inclusive. 

An attractive program of technical papers 
and presentations is being arranged by the 
Papers Committee. All technical sessions, 
apparatus svanposiums, and film programs 
will be held in the Salle Modeme of the 
hotel, on the eighteenth floor. 

There wdll be no general appartus ex¬ 
hibit, but those who have developed new 
equipment during the past year are invited 
to submit technical descriptions of it to the 
Papers Committee for possible inclusion in 
ih.e apparatus symposium. 

CHEMICAL CATALOG 
The 136-page spiral wire bound Catalog 
No. 4, listing and describing chemical, bac¬ 
teriological, engineering, electrical and gen¬ 
eral scientific and other technical books of 
.\merican and British publishers, offered to 
technical workers, by the Chemical Pub¬ 
lishing Co. of N. Y., Inc., 148 Lafayette 
St., New York City, met with such a great 
demand that it is now out of print. Catalog 
No. 5 is now’ ready and will be mailed to 
any technical w’orker sending KJfc in stamps 
or coin to cover mailing. 

HOLLYWOOD SOUND CO. TO MANU¬ 
FACTURE LEiCHNER CAPACITORS 
The manufacture of the Leichner line of 
capacitors has been taken over by the Hol¬ 
lywood Sound Company who will produce 
these condensers in capacities ranging from 
0.00005 to 0.002 microfarads with voltage 
ratings from 2500 to 7500 volts. Literature 
is available. Write to the Hollywood Sound 
Company, 3930 South Wayne Avenue. Fort 
Wayne, Indiana. 


LAPP BULLETIN 

l-app Insulator Co., Le Roy, N. Y., have 
made available an interesting 14-page bulle- 
lin entitled “Lapp Radio Specialties/* de¬ 
scribing their line of porcelain water coils 
and antenna structure itrsulators. Complete 
data and specifications are included. Write 
for Bulletin No. 137. 


COLE ELECTED RMA DIRECTOR 
S. L Cole, president of the Aerovox 
Corporation, has been chosen by the Parts 
DiHsion of the Radio Manufacturers ;\s- 
sociation as one of the four new directors. 
The other three directors nam.ed by the 
Division were Jerr>' Kahn of Standard 
Transformer Corp., H. E. Osmun of Cen¬ 
tralab, and Ray F. Sparrow of P. R. Mal¬ 
lory Co.2 These directors were elected for 
one-year terms ending with the next RMA 
Convention in 1938, since all Parts Divi¬ 
sion Directors are limited in their terms 
to one year. Mr. Cole was also appointed 
to the Membership Committee by President 
Muter. 

(Continued on page 48) 
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An institution of service to 
the radio industry 





SYLVANIA RADIO TUBE FACTORY, SALEM, MASS. 

Another great up-to-the-minute rube plant. Daily 
capacity over 65,000 rubes. 


The radio industry.. .the Ameri¬ 
can radio audience . . . and 119 
foreign countries of the world 
now receiving increasingly 
large Sylvania shipments ... all 
know Hygrade Sylvania as an 
organization whose amazing 
growth is the direct result of 
good and faithful service to the 
whole radio industry — from 
the manufacturer right down 
to the consumer. 






SYLVANIA RADIO TUBE FACTORY, EMPORIUM, PA. 

Contains the most efficient equipment known to rube 
manufacturing. Daily capacity' over 65,000 tubes. 




MAIN PRODUCTION FLOOR, EMPORIUM PLANT ... Constant insistence on 
unvarying production standards results in unvarying quality' in the product. 


SYLVANIA 


SET-TESTED 
RADIO TUBES 
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Next time you want Presto Green 
Seal discs in a liurry. order I 
Ihroujth your nearest Presto repre- | 
sentative. He carries a stock of i 
discs to take care of your rush ' 
orders. His stock is always fresh 
. . . completely renewed several . 
times each. riKinth. 

If there is no nearby representa¬ 
tive wire iM P.resto direct. Your 
order for any ejuantity of discs 
will be on the way within an liour 

after your wire is received. | 


These Presto representatives stock 
Presto <Uses and needles. They 
have the latest Presto equipment 
on hand ready to demonstrate at 
j your re(|uest. 

ATLANTA, GA. 


Morri* F. Taylor 
440 W. PMrfjtre-: J?l. 
N.W 

BOSTON, MASS. 
Jl. Japp# Jc Ci>. 

44 Cornhlll 


CHICAGO. ILL. 

ttrw4t-Foray the L\i. 

K. iaciuon Klrti. 


CLEVELAND. 

OHIO 
Krnr^i P. 

Co 

lJt34 Kuclld .\Te. 


DENVER. COLO. 
It C Mulnir 
13’J2 Llnroto St. 

DETROIT. MICH. 
MrtrnpoltUn S^rwl 

4tc;i AUer R.l, 

HOLLYWOOD. 

CALIF. 

Nnrman B. Nr^Sy 
5334 HollyvQot) 


INDIANAPOLIS, 

IND. 

Van Sirkk llaUlu. Inr. 
34 W. Ohio St. 

KANSAS CITY. 
MO. 

OAre Appliance Ca 
::o^ KaUinrt ULdc. 

LOUISVILLE, 

KY. 

S^ami Equip- 
«»«nt Co. 
rn3 S. nr»t St, 

PHILADELPHIA. 

PA. 

shryodr Ra4i»n Ca 
P«ui A. C. Bultiilns 

PITTSBURGH. 

PA. 

camemitlo I'ompanj 
>43 LUhtIT Ax** 

ROCHESTER. 

N. Y. 

<Ic«r*.c S r»rif«roU 
m Brett Rd 

WASHINGTON. 

D. C 

Jaaa^f Mormn 

1304 - ISth -St . X\V. 


PRESTO 

RECORDING CORPORATION 

149 Westl9tti St New York, N.Y. 


EISLER CATALOG 

Latalt>j; 5SW. entitled "Electric Spot and 
Butt Welding Machines/' has recently been 
i>sued by the Eislcr Engineering Co., 750 
South 13 Street Xewark, X. J. Numerous 
illu.^tratiuns. speciticaiions and descriptions 
empliasize the iinp<jrtant features of the 
.spot and butt welders as well as wire porta¬ 
ble and special welders, high-frequency anti 
brazing and soldering machines, spot weld¬ 
ing timers and rai.seel I ancons welding ac- 
cc>sorie>. and also showing a number of 
electric welding machines tor pans as usetl 
in iuTk:** in sending and receiving sets. 

SPAULDING BOOKLET 
A 4-page bulletin on “Spauldo/* a motor 
>livt insulation of high dielectric strength, 
is now available. Write to the Spaulding 
Fibre Company, Inc., 310 Wheeler Street. 
Ttmawanda, N. Y. 


CIRCUIT-BREAKER DATA 
Facts regarding the protection m elec¬ 
trical equipment are contained in an ^page 
illustrated foltler obtainable inim Fieine- 
inann Electric Co., Trenton, N. J. This 
literature deals particularly with the prn- 
tectiou afForded by the non-thermal mag¬ 
netic Re-Cirk-It breaker, a\*ailable in iu- 
stantaneous'trip and time-delay action.s 


SHURE data sheet 
Shurc Brothers Company, 225 W'est 
Ifuron St., Chicago, recently released Data 
Sheet No. 145. ThLs sheet includes appli- 
catkin, installation, operation, and technical 
data on the Shurc Model 85.\ rr>stal 
M»und-cdl microphotic. 

NEW COIL WINDING COMPANY 
f )rland Murphy, president, announces the 
nrganization nf Electrical Windings. In- 
ci>rporated. Id Nonli May Street, Chicago, 
to specialize in the desij^ and manufacture 
of all t>T)e.^ of tran.siormers. solenoiils^ 
L*ht)kes. magnets,, etc. The new c*nni>any 
is set up to design coils and mounting^ fur 
ain^ specific purpose, or to work from man¬ 
ufacturers* specifications. 

Mr. Murphy was fonneriy associated 
with Utah Radio Pro<lucts and Staiulard 
Transfonner Corporation, and has recently 
tiecn chief engineer f«>r RolK:rtson-Davis. 

R. R. DAVIS PROMOTED 
K. R. Davis, formerly apparatus adver¬ 
tising manager, Westinghouse Electric &: 
Manufacturing Company. ha.s been ap- 
iminted assistant to the general advertising 
manager of the company. His appointment 
i.s announced by S. D. Mahan, general ad¬ 
vertising manager. 

AMPEREX BOOKLET 

“.^mperex Transmitting Tul)es'’ is the 
title of an interesting and instructive 51- 
fiage booklet just released by Amperex 
Electronic Prrxiuct.s, Inc., 79 Washington 
St-, BrookUm, N Y. Considerable space is 
alloted to general information and applica¬ 
tions notes on the various tubes. Complete 
operating characteri.stics and specification.s 
are of course included. Of special interest 
•s the rectifier circuit data usecl in the sec¬ 
tion devoted to mercury-vapor rectifier 
lubes. Tlie booklet may be obtained from 
the above organization. 


STANCOR CATALOG 
A new "Hamanuar’ is annoui.^-O for 
distribution October 1 by Standard Trans¬ 
former Coq^ralion. 852 Blackliawk St., 
Chicago. It is a combination amateur cata¬ 
log and construction manual. It contains 
16 new transmitter circuits. The circuits 
range from 5 watts to 1 lew and 'lave all 
been tested in Stancor I^boratorit- 


JEFFERSON BULLETIN 
JcflFcrson Electric. Company. Beil w ood, 
Illinois, have recently issued a 4-t)age bulle¬ 
tin describing their line of Ferro-iube mer- 
cur\' contacts, Tliese contacts are -aid to 
l>c! non-breakable and unifonnly cylindrical. 
Specifications and prices are inclin' 


ARMCO APPOINTMENT 
Marvin Marsh, special .^RMC■ - ^alts 
representative in the Kansas City territory 
.since January I. 1935, has been named man¬ 
ager of the company's newly crrited dis¬ 
trict office at 7100 Roberts Street. Kan.sas 
City, Mo., according t<» W. W .'^ebald, 
vice-president in charge r»f cnmmercial ac¬ 
tivities of The .\nicrican Rollinc Mill Com¬ 
pany. Midtlletown. Ohio. Mr. Ma^-’ will 
Ik.' assisted by a competent ntaft. 


UNITED ELECTRONICS CATALOG 
new and complete catalug ai • o. - ci- 
hcatmn Nnik has lx*en issued by il* Tnitetl 
Electronics C<.im(>any. This Ux-k :: ners 
some 34 miKlels of elc*ctrunic tuU ^ signed 
for all tyi>e.s of transmitting equipn'f ’U such 
as used in professional and amateur ^r^iad- 
ca.>ting .stations, aeroplanes. iKilicv ’.q^rt- 
ments. motion picture, industrial .v.u elec¬ 
tro-surgical applications. -\ c«»py can be 
obtained by wTiting on your hu'sinc'' ’etter- 
head to the company at 4,2 .^pri* - '^treet, 
Newark. N. J 


THE C-D CONDENSER 

A new and interesting magazine f-r the 
amateur engineer and experimenter is 
maintained by the Cornel I-Duhilier Electric 
Conxiratkui. Tlie publication, entitled The 
C-D Condenser, is printed in divx form 
and mailed free of charge. 

Highlights of the magazine include arti¬ 
cles on technical subjects, biographies mi 
personalities well known in the radio indus¬ 
try, a reading guide to current radio maga¬ 
zines and *‘7'he Radio Trading a 

free market place where .seller^, buyers. 
>\\*apper.s, job-offerers and iol>-scekt*r^ can 
meet. 

To rccei\'e copies of '‘The C^D Con¬ 
denser.” released bi-monthly, send your 
name and address to The CD-C tuenser, 
Cornell-Dubilicr Electrir Cor- ration. 
South Plainfield, New Jersey. 


NEW EQUIPMENT FOR KTHS 
KTHS, NBC outlet at Mot >uring.'. 
Arkansas has just completed iasiallaiion of 
complete new control-room equipment by 
its engineering staff under the directicjn of 
Jame.s Moran chief engineer. Th.e set-up 
includes control console, remote amplifier^, 
microphones and turntables. A new volume- 
limiting amplifier ha.s been in>talle<i at the 
transmitter. The work was dori-: witlmut 
program interruption. 
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SoL. 

YOUR RESISTANCE PROBLEM 


Midget 

Controls 

for 

Tronble-free Service 



Smoolhest operation. Full 
:S0(» dejrreex of eft'eoMve rofn- 
t ion. 

• 

Very, very* quiet. Suitable lor 
use even in most critical cir¬ 
cuits. 


Permanent resistance values 
even after loii^ff ami hard 
service. 

• 

Cumimsition element eveep- 
tionnllv immune to bi;rh 
huiuidity and se\ere climatic 
conditions. 


Tinned teruriuals. Adequately 
spaced. Readily soldered eon- 
nections. Solder can’t net 
Inside. 

• 

Any desired ohmaie^e, taper, 
taps, with or 'vithout switches, 
single or tandem units. 


Fully competitive prices, yet 
• providing, a qnality and per¬ 
formance which we believe is 
well above competition. 


F or almost a year past, our engineers have been 
developing, testing and perfecting a MIDGET CON¬ 
TROL. Our aim has been to produce an entirely new and 
better control, rather than a mere abbreviation of the 
larger sized jobs. And now we have a genuine MIDGET 
CONTROL, designed from scratch, of which we are really 
very proud. • We invite your examination, test, com¬ 
parison and consideration. • Samples on request to 
manufacturers. 


Loose-Leaf DATA . • •. 

Write on your business letterhead for engi¬ 
neering data on new Midget Controls. And 
if you do not have our looseleaf engineer¬ 
ing catalog, ask for your copy. 



C DOS T A 'XGi. /vc. 





265-2fl7 SOUTH SIXTH STUCET 

BnooKiYX, vMTir rona, i/.s.A. 

• OP^ICES IN PfNiM Cl L Cities ■ 
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CONSOLE TYPE SPEECH-INPUT EQUIPMENT 

(Continued from page 17) 


audiiioiib sinuikaneoiK'ilN' with prugrains, provided that the 
programs are from transcriptions or from remote points 
—in other words that they may be brought in through 
K-10 and K-ll to the program circuit, while the audi¬ 
tion program goes through K-12 and K-15 to the moni¬ 
toring circuit. Switch K-15 is a three-position switdi 
which allows the monitoring system to be placed across 
the output of K-ll or K-I2 (as above), across the 
main amplifier output, or to be fed from the talkback 
microphone input. Switch K-16 allows an external cue 
or a connection from the transmitter monitor to be fed 
to the monitoring system or the studio. 

The appearance and con.struction of the Type 76-A 
e(|uipment are shown in Figs. 11 and 12, the front and 
interior views. The main operating controls are placed 
oil a sloped center panel along with the volume in¬ 
dicator. Two small panels, at the left and right con¬ 
tain the auxiliary controls. Looking inside of the cab¬ 
inet, the three main units are easily distinguished. These 
are the preamplifier-mixer in the center, the main ampli¬ 
fier at right, and the monitoring amplifier at the left. 
These three chassis units are almost tlie same as the 
rack-mounted units of this same line. The use of these 
without change is made possible by the somewhat greater 


dimensions of this equipment—52'' wide, 12" high, and 
20" deep. Whatever disadvantage tlie slightly larger 
size may incur is probably offset by the use of standard 
units, easily sein,nced and, in general, interchangeable with 
rack-t>q)e units of similar function. Another advantage 
of this arrangement is that the system provides gain to 
spare—which, in turn, makes possible the flexibility 
achieved. The controls of this equipment naturally re¬ 
semble closely those of a standard rack equipment, with, 
of course, the exception of tlie added number of switches. 
.\11 of the mixers and gain controls are of the large 
finger-grip type and are provided with plainly marked 
scales. Other details of this equipment are similar to 
provisions of standard rack-mounted units. For in¬ 
stance, a miniature jack panel—with twelve jacks —h 
mounted at the left of the equipment. In addition to 
greatly increasing the flexibility of the equipment, these 
jacks are of convenience in case of failure—since the 
operation of the system may be checked at a number of 
points. Also valuable in this latter respect is the pro¬ 
vision of a switching system which allows the V. 1. meter 
(of tlie illuminated tvpe) to be used for checking indi¬ 
vidual plate currents—a considerable convenience and 
time saver in locating defective tube.s. 


NOTES AND COMMENT 


(Continued from page 33) 


a ted to the proper level to suit the 
equipment under test. A power-level in¬ 
dicator, incorporated in this panel, may 
be used to measure the input to the 
attenuator system or the output of the 
amplifier being tested. Output levels 
obtainable from this panel range from 
H-IO db to —-S3 db while the power- 
level indicator range is from -hlO to 
—(S db. The output impedance may be 
adjusted to SQO, 250, or 50 ohms to 
suit the equipment to be tested. All 


cuiineciions to the attenuator panel are 
brought out to standard jacks for maxi- 
nuini ease of otieratioii. 

With these three units, the Type 69A 
distortion and noise meter, the Type 
68A low-distortion oscillator, and the 
Type 89-A attenuator panel, complete 
information on any broadcast trans¬ 
mitter or audio-frequency equipment as 
to frequency characteristic, gain, noise 
level, and distortion at any output level 
and at any frequency, can be obtained 


rapidly and conveniently and adjust¬ 
ments to improve its operation made 
with ease and precision. The impor¬ 
tance of proper adjustment of broadcast 
equipment cannot be over-emphasized 
since lower distortion and lower noise 
levels result in wider volume range and 
higher average modulation, the equiva¬ 
lent of increased transmitter power. 

Gilbert Swift, 

RCA Mfg. Co., Inc. 


“TEE" Network Attenuator offered at a LOW COST 

1+ is perfect as a mixer and a master gain control for low-level 
mixing. The new Attenuator has zero insertion loss, constant 
impedance both in and out of all settings and at all frequencies 
within the desired range, and the lowest attainable noise level. 

30 Steps of Attenuation 


FIRST compact 30-Step 



TTUT JK 


Laminated positive wiping type switch 
Low noise level. Below—130 Db. 
Shielded from electrical disturbances 
Rugged—li^rht weight 
The following impedances stocked | 
for immediate shipment: f 

Special Impedances 
H^rife for Bulletin S34 


Size only diameter by 2 1/16" in depth 

Zero insertion loss 

Frequency error: None over the ranee of 30 
to 17,000 Cps. 

Resistors, unifilar wound. Price $17.50 
30/30 12S/12S 2S0/2S0 500/200 30/50 

50/50 200/2M 500/500 COO/SOO 50/20® 

and Attenuation Upon Bequest. 


THE DAVEN COMPANY, 158 SUMMIT STREET, NEWARK, NEW JERSEY 

Manufacturers of: Lafaratory EquiBnest 

Sinfls St, DnaJ Fi|*a?irt Rheostats Variahl i & aiftpvl Motors fletldances Divohms Speech Inpirt Conlral 

PiteiiLoineters Mixer Panels Attenuitisrs Um EqtiJilUefs MqiUpIiers Appanitus 

Special Rotary Switches Faders Volume Indicators AHenuatiOB Boxes Super Davohms Decade Resistances 
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UTC MODEL 3A 

EQUALIZER 

The UTC 3A equalizer is an ideal universal equalizer for 
broadcast and recording service. It combines tap 
switches and pad controls permitting accurately con¬ 
trolled equalization up to 25 DB at both low and high 
frequencies. This unit will equalize telephone lines, pick¬ 
ups, cutting heads, sound on film, and other applications 
of similar nature. Net price to broadcast ^QC 
stations .. ^OD 



Linear Standard Transformers 

UTC linear standard transformers are available in sizes 
from minus 130 DB operating level to 50 kw. All stand¬ 
ard units are guaranteed to be ± I DB from 30 to 
20,000 cycles. The UTC LS-IO input transformer illus¬ 
trated, incorporates trialloy magnetic filtering, which, 
combined with the UTC hum balanced coil structure, 
assures lowest hum pickup ever attained in an input 
transformer. 


VARITRAN' 

VOLTAGE CONTROL UNITS 



FEATURES 

APPLICATIONS 

★ Smooth control 

★ Motor control 

'h High efFlcIcncy 

★ .Heat control 

★ Excellent regulation 

★ Rectifier control 

★ Low cost 

★ Light control 


★ Line voltage control 


The UTC VARITRAN makes possible con¬ 
tinuously variable output voltage, using a 
sliding contact riding over the turns of an 
auto-transformer. 

Standard units are designed for I 15 volts 
Input, 0-130 volts continuously variable 
output. 

Model V-L 570 Watts—5 amp. maximum rating, 
complete with cord, plug and switch, net. .$ 10.00 

Model V-2. Same as V-t* but uncased, with ter¬ 
minal strip for rack or panel mounting, net. .$9.00 

Model V-3. 850 watts maximum rating, 7.5 amps., 

uncased, with ‘e-'minal ooard and provisions for 
mounting, net .$14.00 

Model V-4. 1250 watts—I i amps, maximum rat¬ 
ing, uncased, net . .$ 20.00 

Model V-5. 2000 watts maximum rating. 17.5 

amps., uncased, net. $32.00 


UTC has been supplying hum-balanced power supply equipment 
to Western Electric, Electrical Research Products, and other organ¬ 
izations for over three years. The use of hum-balanced construc¬ 
tion plus the UTC high permeability cast shield reduces 
external flux to extremely small values. All UTC Linear Standard 
power tupply components can be obtained in this form of 
construction at a 30% increase above normal list prices. 


Other sizes 

Automatic VARITRANS are available to 
maintain line voltage constant. Details and 
prices on rquest. 


72 SPRING STREET • NEW YORk, N. Y. 

-."O'T 1 il C 3TPEET NEW YORK NEV- CABLES : AREAE 
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Control of 
Voltage 



To regulate 

A. C. Lines 

• 

Power 
Speed 
\-\ea\ 
Lighf 


Use TRANSTAT* 
REGULATORS 

Used for numerous voltage- 
control applications because of 
its many advantages over re¬ 
sistive and tap-changing devices. 
Features are: High efficiency, 
good regulation, great flexibility. 
Voltage may be changed gradu¬ 
ally, and without interrupting the 
circuit, from zero to values higher 
than line voltage. Well suited for 
large and small voltage-control 
problems. Equipment available 
for manual, motor, and automatic 
control of voltage of any com¬ 
mercial freqeuncy in single-phase 
or polyphase circuits. 

•Patents 1.993.007 and 2.014.570: other 
patents pending: Transtat trade-marl; 
ragisterad U. S. Patent OfRce. 


Send 

for 

Bulletin 

1176 

for 

complete 

data 


AMERICAN TRANSFORMER 
COMPANY 

175 EMMET ST. NEWARK. N. J. 




THE MARKET PLACE 

{C’fntiitUi'ii jrfjiu Mi/c 44 ) 

MOD.L 20A MICRO/OLTER 
The Mtrtlel 3.1 A mien»voltcr, shown in 
in accj^nitJanying illustraiiLm, ha.'v dv- 

ifjr lasting radio retTrvvrs ox\ ihc 
factory jirorluctKin line. 

Instead oi the usual coi!-switcli and 
variable condenser, 18 fixed fret|uencie> 
are provided, any «jne 'd which can be 
chfisen by means of the selector switch on 
the front panel- Tlii? arrangemciit greatly 
^lK."eds up testing as n\> calibration or 
curves are needetl and only one motion is 
necessary' to set to any desired tre<iueiicy. 
I .\ny IH fr^uendes within the range 150 
I to 3>,000 kiWycles can be supidicd. 

.\ii unusual circuit arrangement, em¬ 
ploying a master oscillator with an m;- 
luned amplifier, is used lo make this fea- 
turt possthle wiilKnit undue complication. 



Tin master usvcillaior circuit is so arranged 
tliat ati Id-point, singk-pole switch selects 
the desired one of the 18 coils. 

The Model 3JA microvoUer is a prtduct 
of Ft^rris histrumcni Corp., Bwnton. X. J. 
—CoMMUNirATiaKs, 

TELEVISO PRODUCTS 

Cumplele line of b-f oscillator^, audio 
and mefJical amplifier and preamplifiers, 
null indicators and public-address systems 
fias just announced by the Te lev iso 

Cu. O'lie Ljf titc leaders in tlie new' line is 
the VC-1 beat-frequency 4>s€illator, a cus¬ 
tom-built unit claimed to have an essentially 
flat frequency response, to be hand-cali¬ 
brated, to have pure sine-wave output at 
5I.)0 ohms, and encased in a solid walnut 
cabinet. 

For additiinial information, write direct 
to the Tr/cr iT-i Company^ 127 North Tfear- 
born St.. Chicago, Illinois.—C ommunica- 
TIOKS^ 



HIGH-VOLTAGE OIL CAPACITORS 
Alter numerous test>. the high-voltage 
fdl capacitor shown in an arcomjiianying 
illustration has been made available. The 
unit is houstx! in very small square steel 
cans, and is provided with high-tension 
pillar imulattir lermitials. The rolled-seam 
steel ca3i is -said to insure |>erfect her¬ 
metic -sealing, Units are available in cl-c 
working voltages iT to ilMHj. and in 
capacities of 1, 2 and 4 mid. 

The nianutaciurcr is the . Icrtn'tix Cor- 
70 Washingtun St.. llrcHiklyn. 
X. Y.—Omm NRATTDNS. 

MULTIRANGE ANALYZER 
In the Mfidel 33) Multirange analyzer, 
a fcHindatiinj meter having a 5(l-niicroam- 
pere movement, is connected to perform 
a-c or d“C voltage, d-c miUiampere. and 
resistance measurements. The ranges are as 
fiilhiws; d-c volts, 0/3/15/30/150/31)0/600 
( at 30,000 ohms-per-voil) : a-c vulb, 
0/3/15/30/150A^OO/00() (at 3XXJ ohms-per- 
voU) : d-c mils, 0/30/300—amperes 0/3; 
resistance, 0/500 ohnis, 0-150,000 ohms, 
0-30 meguhins. 

This analyzer is made by the I'riumph 
Manufui'tiiriiitj Ct>.. 4017 \V. T..ake Street, 
Chicagu, i 1 linois.—C om mUx icatio.n*s. 



I 



ANNOUNCING 


The new vertical mixer 
attenuator. A real de¬ 
velopment in the sound 
control art which no 
sound engineer can 
afford to miss, 

IFrtYe for Bulletin 372 

TECH LABORATORIES 

703 Newark Ave., Jersey City, N. J. 
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CONSULT YOOK JOBBER WOWi 


NEW! Desk Stand 


pnrt^L faen*i<3Bl^ IP^ 

iu^jBPs>» cnDb»tatfllNdtefe>lacs- 

p iftM » n! t—rf fai —faiM 

pOtHlBMi. ca 4ulfcd. LEAf 
S^SHfG SUSFEIfSOff ACTS AS 
am OtrmA SHOCK ABSOBBEE. 
Unuft&sclif 5TA2CD DULY, 

sun LIST* Hoi&» fSodo •miAsga- 
t»»mn ai IQ UtlwrM* SUOO LtST^. 


NEW! "Bam Mike 


ld2]._BF ( 


dOe- 


(juci£lXfi OkUpolt* -• 
cart incJadwi ts _ 

ttHmetl f baa grs£ cf tub*, 
ofi pdgd far rnmpmmtm m 

MODEL HAM 1^ 

tto£N); MODEL HALl^ nhsal ... 
mm LIST 

PrsDE'lBBi^BN afodBk Kozc ] 
call iafikRCK, ciad ^ ‘ 




Th« reoLiirkabls succaw ol the Amperiie Velocity 
is the reaulf ol Aroperile'e P JL PoUs^—to gira P.A, 
Meo the Guest po«ible micropbones ai prices tko 
higher than what they would pay for other osikea 
A letter from Ridley’s PJL Systems is lypicol of 
the genera] response of the PJL iodustry. It soys: 
“Toiir Velocffy is fhe /mesf type of microphone t 
hawt erer used. . . . Please dnpficote my order**' 


You, tcKj, will duplicate ortiefs * * * improve msiolia- 
Gone *,. and enioy better quality at a compeGtive 
price by usng Ampedle Velocily Micro|:^aiies- 
fherc'i o model for erety type oi msto/fatioci. 




YEiacin 


PEBIIE JUNIOB 

Vaiodty dUHzpaanig 
use ol o Tvtt 

M e tui w and va tg aH y 
hetirfdatt aOKraasL 


,t wiik ary 
twHefeenar 


>f»MUST 


Outp 
tkin of 
eluded 
MODEL 7] ?3 
7J-H (2000 


fiiMPERlTE(o. 


WINDOW DECAL edver- 
tisijig youi Sound Serv.ee. 
Sixe SUic 9^4 Inusiued in 4 
iilriibjjg coloim. 
WINDOW DISPLAY, 
11 * 17, cmd - - - . 
New UlusnufCKi biiUedns. 
Wrile for ihen vcrluabce 
solffM balpi todor, 

O 


A POPULJka ampErite 
TELOCITY m.Otl LIST 

A VMBcnr MlaiwtiM m very higii 
BidM B fmm DSTiie Etand- 

itlmdlmhaidisii and masic 

peaks. Flat 
■ range. OutpuL 
—6 Ttt|pla i^e(d€d. ruled wiLh 

swivel bracket 
ohms) wiih 6 h. of 
Ui f2000 ohms] high 
12 ft. of cable. 


561 BROADWAY, N. Y. U. S. A. 


AMPERiTE 


Cable Address; 
Alkem, New,* York 


COMMUNICATIONS FOR SEPTEMBER 1937 • ^3 
























VETERAN WIRELESS OPERATORS 
ASSOCIATION NEWS 


-and HOW THEY PERFORM! 



ic SHURE 
CRYSTAL 
MICROPHONES 


Shure LTBA” offers you the lii^hait periorni- 

ance available to-day in general purpose micro- 
pbones. 8 excinsive built-in features give tliritt- 
ing life-like reproduction and sturdy dependable 
service . . . yet “ULTRA" is unusually low in 
price. As a result—“Ultra" micropbones are 
standard equipment with nationally-known sound- 
(equipment manufacturers and eminent sound en¬ 
gineers everyT^here. Available in Swivel, Grille, 
and Spherical models. List Price 



ic SHURE “TRI-POLAR” CRYSTAL MICROPHONE 




1. Uni-Directional 

2. Bi-Directional 

3. Non-Directionol 


AU in the ONE Unit! 


Here, for the first itime, is noe microphone that dort every’- 
thing! Gives yon all three directioaal characteristici (1; 
Uni-Directional, (2) Bi-Directonal, (3) Non-Direcdonil - 
in one unit, each instantly available through a 3-point selector 
awitch. 

The Shure “TRI-POLAR" is the most advanced microphone 
available aavwhcre at any price! Enables you to select just 
the sound you want . . . gives you better results under 
adverse acoustic conditions. 


.Model 720-A—Complete with 25 ft. of cable. 
List Price, onlv ... 


$39-50 


^ ZEPHYR CRYSTAL PICKUP 

Th» Share ZEPHYR “Beleaced-Treckioi" Cryitil 
Pick-Up reduces record wear . . . incrcaics record 
life. Improved wide-range response gives finer r(e- 
prodoction. Connects to modem radio recei\ers. 
Model 9^?B—“Aero-stream" Pick-up. Si O 

List Price . . * ^ 

Specially designed Ann-Rest available at 50c list 
additional. Tone arm lucks in place when pressed 
over post. Releases when lifted. 



For complete detcdls write for Bulletin 144C today! 



• SJfffBf BRQTH£RS • 
P 22S W MUROM $U CM!CARO. USX 
^ CABLE ADDRESS - SHURE MICRO 

ilCBOPHOIESSiCOmmCES 


Shure patents pend¬ 
ing. Licensed under 
patents of the Brush 
Drzftlopment Com¬ 
pany. 


MARCONI MEMORIAL 

The \'eteran Wireless Operators Asso 
1 ciation are in receipt of a check for $100,00, 

' a donation to the Marconi Memorial Fund 
I i>eing sponsored by the Association, from 
Mr. Alfred J. McCosker, president of 
WOR and chairman of the board of the 
I Mutual Broadcasting System. J, R, Pop- 
I pelle, life member of the VWOA and chief 
engineer of WOR has cooperated with the 
VWOA and offered many worthy sug¬ 
gestions. 

An intensive campaign is about to be 
launched in behalf of the Memorial Fund 
the purpose of w'hich is the establishment of 
* a suitable memorial tribute commemorating 
the ideals and achievements of GuglielmLj 
Marconi, The VWOA invite the co-opera¬ 
tion and support of all branches of the 
communications industry'. 

The oflicers of the Association will be 
the officers of the Fund. George Clark, 
junior past president of the Association 
will serve as executive secretary of the 
Fund. 

The exact nature of the memorial and 
it’s location will be determined by a com¬ 
mittee composed of prominent members of 
the communications industry. Mr. David 
Samoff, life member of the Association 
and president of the Radio Corporation of 
America will be Chairman of this com¬ 
mittee. 

Contributions and communications should 
be mailed to the Marconi Memorial Fund, 
Veteran Wireless Operators AssLx:iation, 
I RCA Building, 30 Rockefeller Plaza, New 
I York, N. Y. 


VWOA MEETING 

The October meeting of the New York 
' group of the Veteran Wireless Operators 
' .Association will be held at Bonat’s Res- 
! taurant, 330 West 31st Street, New York 
City. The date is October 4, the time 6 
p.m. 


JANETTE LITERATURE 
The Janette Manufacturing Co., 556-558 
West Monroe St., Chicago, have just made 
I available two interesting bulletins. Bulletin 
227 covers the Janette line of rotary con- 
I verters, generators, motor generators, mo- 
I torized speed reducers, etc. Bulletin 23-25 
' is devoted to a-c and d-c gasoline electric 
1 plants, giving bijth specifications and prices. 


CUSTOM MOLUECT 

of 

PL/ISTIC MATEPIALS 

Your Inquiries Invited 

AMERICAN INSULATOR CORPORATION 

New Freedom, Pennsylrania 


• COMMUNICATIONS FOR SEPTEMBER 1937 





























Unretotn:hed photograph—inset a phototiticrograph 


QUALITY BEGINS with the RAW MATERIAL 

Thousands of phofomicrographs (like the above) taken at 
random from hundreds of coils show convincingly that 

SVEA METAL STRIP 

is of i ncomparable high purity, cleanliness and uniformity. Each piece is 
like every other piece and they all prove that you can be sure of a 
reliable standardized product made especially for quality radio tubes. 

BEGIN WITH QUALITY SO THAT YOU WILL END WITH IT 


Swedish Iron & Steel Corporation 

17 BATTERY PLACE NEW YORK CITY 
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for Audio and Power Transformers. 
Standard stocks in a wide range of sizes. 
Write for dimensions and price sheets. 

Dies . .. Tools . . . Metal Stampings 

• 35 years experience manufacturing 
all types of magnets 

• Suppliers of ALNICP MAGNETS 

Specialized methods ... Prompt service 

THOMAS & SKINNIER STEEL PRODUCTS CO. 

1113 East 23rd Street Indianapolis, Ind. 


Model 20A Microvolter 

A QUICK ACTION MICROVOLTER FOR THE 
FACTORY PRODUCTION LINE 

18 Fixed frequencies, selected by a switch —(No calibration curves 
or tuning dial). 

Any 18 frequencies between ISO and 20,000 kilocycles can be 
supplied, with provision for changing to new frequencies when 
required. 

Write for Illustrated circular and full details. | 

FERRIS INSTRUMENT CORPORATION i 

BOONTON, N. J. 


Frequency Measuring Service 

Many stations find this exact measuring serv¬ 
ice of great value for routine observation of 
transmitter performance and for accurately 
calibrating their own monitors. 

MEASUREMENTS WHEN YOU NEED THEM MOST 

at any hour every day in the year 

R.C.A. COMMUNICATIONS, Inc. 

Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N. Y. 


•toRLDfl® 


RMA board of directors MEET 

President Leslie F. Muter of the R\f A 
lias arranged a meeting of the Association's 
Board of Directors Wednesday, September 
29, at the Hotel Roosevelt in New York 
City. This is the regular fall meeting of 
the RMA directorate to plan the Associa¬ 
tion's service and working program for tlie 
coming year, and h tlie first meeting since 
the new Board was enlarged to twenty-five 
members by election of three more set and 
four more parts manufacturing executives. 

The September 29 meeting of the RMA 
Board will immediately precede the Na¬ 
tional Parts Show in New York, October 
1-3, which is sponsored by RMA and the 
Sales Managers Club. During this period 
there will be many meetings of R.MA parts 
committees, now being arranged by Arthur 
Moss of New York, chairman of the RMA 
Parts and Accessory" Division and a di¬ 
rector of the Association. A meeting of 
the Executive Cornniittee of RMA will be 
held on September 28, preceding the Board 
meeting, and a meeting of all members of 
the RMA Tube Division also may be ar¬ 
ranged (luring the fall gathering of industry' 
executives in New York, 

Mercliandising practices, sales promotion 
work by the Association, and many other 
important industiy problems will be con¬ 
sidered by the RMA Board. The Mi Her- 
Tydings retail price maintenance act of 
Congress, the Robinson-Patman -\ct. and 
other matters presertt merchandising prob¬ 
lems of immediate importance. 

RMA ENGINEERING ORGANIZATION 

The engineering organization of RM.A 
for the ensuing year and following the 
AssO(.'iatiQn’s annual meeting has been com¬ 
pleted by Dr. W. R. G. Baker of Bridge¬ 
port, Conn., chairman. Much important 
engineering work for the coming year has 
been outlined and meetings arranged, in¬ 
cluding a meeting of the Vacuum Tube 
Committee, of which Roger M. Wise of 
Emporium, Pa., is chairman, in New York- 
on September 22. One of the new RAfA 
projects which has been most heartily re¬ 
ceived is the new publication ‘‘The RM.A 
Engineer” which is concluding its first 
year of technical service and in which there 
is wide foreign as well as domestic interest. 

During the coming year the Standards 
Section of RAtA engineering will he, con¬ 
tinued under the cliairmanship of Virgil 
Af. Graham of Emporium, Pa. A new 
chairman of the Safety Section and repre¬ 
senting the industry W’ith the Underwriters' 
Laboratory, is L. C. F. Horle of New 
York. The RMA Service Section alsc» lias 
a new chairman in H -\. Crossland of 
Bridgeport. Conn, 

Committees of the Standards Section and 
cliairmcn who are continued follow: 
Broadcast Receiver, E. T. Dickey of Cam¬ 
den, N. J.; A’acuum Tubes, Roger M. 
Wise of Emporium, Pa.: Sound Equip 
ment. Hugh S. Knowles of (Thicago. III.; 
Television, A. F. Murray of Philadelphia. 
Pa.; Component Parts, L. C. F. Horle of 
New' York; Automotive Radio, J. H. 
Pressley of Philadelphia, Pa.; Special Re¬ 
ceivers. L. F. Curti.s of Long Island City. 
N. Y . and Facsimile, E. W. Engstrom of 
Camtien, N. T. 

INCREASE IN TELEPHONES 

There was an increase of 55.100 tele¬ 
phones in service in the principal telephone 
subsidiaries of the .American Telephone 
and Telegraph Company included in the 
Bell Svstem during the month of .August. 
1937. 
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0 Radio engineers choose Alsimag 196 
as the most advanced insulating medium 
of the day for high frequency work, 
because it achieves the combination of 


# By constant Laboratory^ development, 
American Lava seeks to lead in produc¬ 
ing new steatite ceramic materials of out¬ 
standing merit. 


very low dielectric loss, mechanical 
strength, density and versatility of sizes 
and shapes. 


# There is now available a table of 
characteristics, giving facts about Alsi¬ 
mag in useful data. If you do not have 
a copy, let us have your request. 


American Lava Corporation 

Chattanooga, Tennessee 

CHICAGO CLEVELAND -i FRANCISCO BOSTON 

ST. LOfIS NEW YORK OaleS OffiCeS PHILADF-LPHIA WASHINGTON 

LOS ANGELES TORONTO 
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Electrical 

Insulation 

A Cfitnpl^lt line of rf(<clricc.l ioinliition* 
for ladio Bn-d rp!»lcil uiw» infludinf;- 

LAMICOID 

{,amindlrd-BaltfH4^ FAbriratril Fltli. No, 
0028 XXXI' L<+v PuwTr Fictor Punnhin* 

5^0*4 fur Litli freqilcitcy radiw fiavl*. 
Tr«nsluc«nt fliil Slock. Black anJ Vt^hitc 
EtigrA'^inf Slock. Cirrapliic Lotnicoid for 
pcrmonctit prinifil fltlbli. ^ ritf for Tici* 
Fricc Bullitt in No. lOJ- 

MICA SHAPES 

-Made of fineit mica obloinablc . . - 
Mlld*cJIN India Huby Vlira . . . to eicfp- 
tioDmJIy accuralc Jimensioni. 

MICA FOR CONDENSERS 
AND RADIO TUBES 

CotidcRlor mita *f hinhent clfclrLcal 
fitrciiglh. In’" !<*« for hi^ con- 

deafcrt. Can fumiih Mici iplit lo tliicknct* 
on fabricared pailcrn. U rile for Pfic* l-i*l 
VIM i-bicb dcicriben .Mica in detail. 

MICANITE 

. . . built-yp mica inaiilation. Flales^ 
Fmbricotcd Partf. Barrier InauLAliOAt 
Tubes, Vk oaheri, etc. 

EMPIRE 

Vamiihed Clolhs, Ttpes, Silka and Papeo. 

MICO 

Varnishod Cambric Tubing, Soiursied 
Sleesinf, Varniihe*. Cmireated Paper*, etc- 

Mica 

Insulator Co. 

2(MJ Varifk Street. Near Votk; iHJ ?«. 
rJearbom Si., Chicago: 1276 U. Ird M-. 
(levelanil. KrcmcArj ifi t'.S, anti 
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MONARCH MULTIVIBRATOR 
The Monarch Model 20 multivibrator is 
a special instrument designed to simpliiy 
the prcKredure of aligning a radio receiver. 
T!ie alignment operation with the multi- 
vibirator is said to be a convenient and 
rapid one. When the aiignment is com¬ 
pleted the sensitivity if desired may be 
checked with a signal generator. The 
switch, which is located on the upper left- 
hand comer of the multivibratgr panel, 
merely changes the of output coupling 
used and it can be left in the position 
which gives the best results. The only 
other adjustments are an on-otf switch and 
an output control. 

For further iolormatiou write to the 
Monarch Afamtfaciuring Co., 3341 Bel¬ 
mont Ave,, Qilcago, Illinois —Commit mi¬ 
ca ttonts. 

UNIVERSAL REPLACEMENT 
ELECTROLYTICS 

The Type UM series of universal re¬ 
placement electrolytics for a-c/d-c sets are 
shown in the accompanying illustration. 
Only three units are needed to meet the 
replacement needs in any a-c/d-c receiver. 





m 

WIRE WOUND RESISTORS 


MICROHM WIRE WOUND RESISTORS ore built on the foundation of 
a QUALITY PRODUCT and can be used as a component with the 
finest of precision instruments. Manufacturers interested in maintain¬ 
ing the QUALITY of their apparatus recognize this merit of QUALITY, 
demand and use only MICROHM WIRE WOUND RESISTORS. Preci¬ 
sion Resistor Company manufactures a complete line of all types of 
wire wound resistors and is equipped to meet the most rigid speci¬ 
fications. 

Write for catalog and prices 

PRECISION RESISTOR COMPANY 

332 Badger Ave. Newark, N. J. 

Manufacturers of custom built PRECISION and INDUSTRIAL WIRE WOUND 

RESISTORS. 



TYPE R ‘/, 
Watt (Actual 
Size) Res. S 
to SWMM ohnu. 
Accifraties u 
elm u i/\Q 
of I %, 


Leads are color coded, with color key 
clearly stamped on the label. 

A complete listing of these units can be 
found in Catalog 15 LA, which may be 
obtained by writing to the Cormll-Du- 
biltcr Electric Corporation, South Plain- 
held, N. J,— Com MU HI CATIONS. 

TAPE RECORDER 

The new model \'-S V'isasig automatic 
tape recorder h shown in an accompatiy- 
ing illustration. The recorder, reorder 
amplifier-limiter, and variable-speed syn¬ 
chronous tape-puller motor are mounted in 
a black crackle alimimum cabinet 6 by 10 
by 12 inches. The weight is 30 pounds. It 
will record at any speed up to 200 words 
per minute. This recording equipment is 
designed to connect to die outiput of any 
radio equipped with a beat-frequency os¬ 
cillator. 

Complete information may be secured 
from the Unn^ersal Signal Appliances Co., 
64 West 22 St., New York City.-- Com- 

XfUNrCATTONS. 



COMMUNICATIONS MICROPHONE 
A communications-type microphone, in- 
curporating a grip-to-talk switch, is shown 
in the accompanying illustration. This 
new combination microphone and desk 
stand is designed for me in the better ty-pc 
communication systems.^ The combination 
includes the B-104 tvith improved fre¬ 
quency response especially appropriate for 
rommunicalicm in all t>"pes of commercial 
applications. The *gTip-to-talk^ switch 
so desired that a light grip on the stand¬ 
ard wiU cut the micronhome in; release 
grip and the unit is cut out, eriminating 
Iiossibirity nf the microphone being on 



when not in use. Standard equipment in¬ 
cludes desk-mounting, grip-ta-talk switch 
and eight feet of rubber covered cable. 

Complete information is available from 
the Astatic Microphone Laboratory, Inc.. 
830 Market St., Youngstown, Ohio.— 
Communications. 
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TO THE EDITORS 

{Continued from page 27) 

nearly eighteen hours a day to millions 
of American homes, they must search 
the entire field of radio for assistance 
tn bettering radioes service. 

VVe, in the technical divisions of 
broadcaiiting, fully realize our depen¬ 
dence on other branches of radio. In 
the course of our day s work we con¬ 
duct the ultimate tests for most of the 
practices and devices developed in the 
industry. In our laboratories and stu¬ 
dios they either prove their worth or 
quickly find their way to technical 
lirnbo. 

To bring our equipment and practices 
to the highest technical standard we 
must borrow heavily from other fields 
of radio. In the solution of the almost 
inSnite number of problems in tele¬ 
vision, recently added to our domain, 
we shall be forced to draw more than 
ever before on the resources of allied 
sciences and arts. 

Any journal, tiierefore, that can bring 
us, under one cover, the news of all 
branches of the radio art is most wel¬ 
come, Consolidation of technical papers, 
so long as service is unimpaired, is a 
blessing to the busy engineer. 

O. B. Hanson, 

Chief Engineer^ 

The Nafional Broadcasting Company. 

MAY I OFFER my Congratulations to the 
management and the editorial staff of 
Communications on this, the first issue 
of their new publication. It is indeed 
gratifying to note that this new peri¬ 
odical, extending as it does into tlie 
fields of all types of transmitter and re¬ 
ceiver problems, expresses recognition 
of the need for more intimate coopera¬ 
tion and more highly coordinated engi¬ 
neering effort in these many fields. It 
has been both the ill and the good for¬ 
tune of the radio science and industry 
that so high a degree of compartmental- 
ization has characterized them as in the 
recent past; ill fortune in that die lack 
of intimate cooperation benveen en¬ 
gineers concerned with the problems of 
general comniuntcations and those con¬ 
cerned with the problems of broadcast¬ 
ing has made the problems of both more 
difficult than they need have been; and 
good fortune in that the intense concen¬ 
tration of so many phases of American 
industry on the problems of broadcast¬ 
ing equipment design and production 
has resulted in the almost endless array 
of economic and scientific accomplish¬ 
ments which are now available to aJl 
communications fields. 

It is, thus, most timely to recognize 
that the development of all radio com¬ 
munication has reached the stage in 
on page 60) 


FOUR 

REMOTE EQUIPMENT 

CHAMPIONS!! 



THE "DYNAMOTE 

The most compact remote ampli- 
her in broadcasting having o 
position mixing system, 5" illum¬ 
inated V.L meter, tour stage high 
gain amplifier which may be used 
with batteries or the Gates P-3 
AC. power supply. May be had 
with attractive felt lined carry¬ 
ing case Tvhich holds amplifier, 
power supply and as many as 3 
microphones. 

PRICE Power supply 

$119.00 



The "Dynamic Combine" 

Here is a co-ordinated dynamic 
microphone and A.C operated 
high gain remote amplifier. Hum 
free, excellent response, high 
gain and highly attractive in ap¬ 
pearance. Microphone free of 
cavity resonance and ideal for 
voice or music transmissions. 
.Size only 17"" by 7" by 4". Finish 
black ripple enamel with chrome 
trimmings. Microphone has 2S' 
of cable with locking type con¬ 
nector. 

COMPLETE CTO 

PRICE 



The "Remote Compact" 

A complete high gain amplifier 
with separate power supply and 
lelt lined carrying case with 
room for one microphone. Am¬ 
plifier battery or A.C. operated. 
Input variable for 30, 200 or 500 
ohm microphones. Completely 
hum free, wade uniform response 
characteristicSt sufficient gain, for 
a plus 10 Db. stgrnal with either 
velocity or dynamic microphones 
is developed. A very popular re¬ 
mote equipment in leading broad¬ 
casting stations everywhere. 

Price.$79.50 



The "Remote Conditioner" 

The sensation of the 1937 
N-A.B. convention. A high gain 
amplifier, transformer type power 
supply, input coupling 
former all compacted in a 17" by 
7" by T' case. Completely free 
from hum, wide uniform response 
and available tor 30 or 200 ohm 
velocity or dynamic microphones. 
Very attractive with combined 
black ripple enamel and chrome 
finish. 

Price.$62.50 


^ GATES RADIO & SUPPLY CO. 

Washington Ave. 

St. Loms, Mo. QUINCY ILLINOIS 


5334 

Hollywood Blvd. 
Hollywood, Calif. 
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SENSATIONAL 

PERFORMANCE 

HIGH AND ULTRA-HIGH 
FREQUENCY PORTABLE 
TRANSMITTER • TypeHFM 



• 10 watts nominal oufpui over entire 

range. 

• 7000 to 60,000 Kc- with single crys¬ 
tal. 

• Lower frequencies to order. 

• Completely self-contained. 

• Al, A2 and A3 emission, 

• Operates from 6v. D.C. or 110 A.C. 
supply. Power equipment available 
for either. 

• Anti-noise microphone for mobile 
operation. 

• Portable receiving equipment to 
work with above. 



PORTABLE PACK M.O.P.A. UNIT 

TYPE PTR-19-M 

2 WATT TRANSMITTER AND A 
RECEIVER MONITOR 

have helped mamp with their part- 
abim amtl mobile commarnicatiom problems, 
norite, slatirng your requiremeMfs, amd ve. 
s*iU advise om available or castom built 
amris. 

Write for Bulletin C-37 

Radio Transceiver Labs. 

8627 - 115th Street 
RICHMOND HILL, NEW YORK 


TO THE EDITORS 

(Catiltttued from page 59) 
which the solution of its future prob- 
lenis requires an increasing considera¬ 
tion of these problems not only in their 
individual ''systems'' aspects but as parts 
Dt a nationally and internationally co¬ 
ordinated whole. 

And it is on the implication of the 
recognition of this fact that you are to 
be especially congratulated. 

L. C. F. Horle^ 

Engineer 

WHAT \VT. RECOGM7.E today as the vast 
industry of electrical communication 
originated rather less than a century 
ago with the invention of the electric 
telegraph. The telephone came next, to 
be followed by radio in its various 
forms, and now television has been de¬ 
veloped technically and is on the hori¬ 
zon of commercial adaptation. 

It is interesting to measure in dol¬ 
lars and also in manpower how much 
itnpL^^tance we of today set uiK)n the 
word and thought of the moment. For 
it is widi the word and thought of the 
moment that electrical communication 
I is concerned. Estimates of this sort 
must, of course, l>e rough, but even so 
are signihcanl. In round numbers 
nearly half a million persons earn their 
livdihood directly by their capacity to 
meet the demands of the Enitcd States 
for instantarjeous transmission of 
tliought. If the enumeration were to be 
complete we should of course add ad¬ 
ditional thousands who are engaged in 
the supply of raw materials and general 
equipment. The tasks of communica¬ 
tion workers vary from those of the 
I telephone and telegraph linemen in man¬ 
holes and aloft on poles to those of the 
radio operator at sea, and from those 
who in laboratories are searching for 
better instrumentalities of communica¬ 
tion to those w'ho entertiiin us through 
broadcast programs. Behind this army 
of Io>al \vorkers is electrical plant val¬ 
ued at more than $5.500.(X)0,0{)0. 

Here indeed is a world of itself. And 
it is to the affairs of this siiecialized 


world and its relations w'ith the larger 
world outside that a new journal— 
Communications-— will concern itself. 
We who are denizens of the world of 
electrical communication welcome it 
and wish it every success. 

Dr. F. B. Jew^ett, 

President, Bell Telephone 
Laboraiories, Inc. 

THE R.4D10 INDUSTRY oi today knovvs 
that an important part of the radio in¬ 
dustry of the future will be television. 
More and more interest is evidenced in 
the progress being made by the RMA 
Television Committee in formulating 
Television Standards. These standards 
tor the U. S. A., when officially ap¬ 
proved, will make possible the reception 
of any transmitter by any receiver 
within range. Much work, however, re¬ 
mains to be done before the path lead¬ 
ing to commercial television is cleared 
of obstructions, .'^uch as, agreement on 
the remaining stondards, frequency as¬ 
signments, and the like. 

A great help in these matters has 
l>een the space given to the subject of 
Television Standardization in the pub¬ 
lications which are now combined un¬ 
der the new tide Communications. 
Speaking for our R.MA Committee on 
Television 1 thank the editors for past— 
and future—interest and support in pre¬ 
senting our problems and progress di- 
reedy to the individuals of the radio 
industry—their readers. 

Albert F. Murray, 

Chairman f 

RMA Tetevision Committee 

THE GON.SOL1DATION of Radio Engineer¬ 
ing and Communication and Broadcast 
EngtHeering into your n^w magazine 
Co.MMUNTCATIONS should prove very 
beneficial to the expanding radio in¬ 
dustry. 

The background of Radio Engineer¬ 
ing with its long record of distinguished 
service to the industry will no doubt 
prove beneficial in expanding this same 
industry interest in Communications. 

Leslie F. Muter, 
President, RMA 

UURIN'G THE TAST few vears, the trend 
in radio publications has persistently in¬ 
creased the num!)er ot journals which 
the active engineer is compelled to scan 
m order to cover all important develop¬ 
ments in the field. No publication is so 
sharply specialized as to fiermit a 
worker in another branch of the field 
to risk neglecting it entirely and this 
has seriously handicapped engineers in 
keeping abreast of developments. Much 
of their n^ading time is W'asted in pe¬ 
rusing material of little interest merely 
to make certain that important informa¬ 
tion is not Iwing overlooked. 

(Coiftinned on page 62) 



List $44.50 

with 25 ft. mhle 


NEW UNIVERSAL DYNAMIC MICROPHONE 
100% Satisfaction 

or 

100% Refund 

Self energizing. Nof afFecfed by heat or climate. An 
amazing sound developmenh Impedances 33 or 50 or 
200 or 500 ohms: also high impedance direct +o grid. 
Frequency response 40-8000 C. P. S. Output —58 db. 

Microphone Division 

UNIVERSAL MICROPHONE CO., LTD. 

424 Warren Lane Inglewood, Calif., U. S. A. 
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or anti kind of wire- 


• The uniform high quality and de¬ 
pendability of all Holyoke wire products 
is well known to the world’s leading 
radio, electrical and communications 
equipment manufacturers. (Many have 
been Holyoke customers for over a 
quarter of a century.) 


• Recently we built a large, new fac¬ 
tory and equipped it with the latest type 
wire-covering machinery to increase our 
production facilities and broaden our 
line. 


• Now we can supply your wire re¬ 
quirements, no matter what they may 
be. It will cost no more, and in many 
cases less, to use Holyoke quality wire 
products. Our engineers will show you, 
without cost or obligation, why this is 
so. Samples and price quotations will be 
cheerfully submitted if you write at 
once. 


Your product’s quality will go up ... 
and your wire costs will go down 
.. .if you just CALL HOLYOKE! 


RUBBER 

COVERED 

WIRES 



GUTTAPERCHA 

COVERED 

WIRES 


HOLYOKE WIRE & CABLE CORPORATION 

730 MAIN STREET, HOLYOKE, MASS. 

NEW YORK OFFICE: 29 W. 36tli STREET 
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TO THE EDITORS 

{Continued from page 60) 


Better Recording 
with RADIOTONE 



You can gef posi+We results with the 
Radiotone A-16 Studio Recorder, It is 
made for accuracy. In addition to Its 
proper construction, you have simple, 
exact adjusting features for every pos¬ 
sible variation — even a microscope to 
give you exact cutting depths. Get full 
information from Radiotone, Inc., 6103 
Melrose Ave., Hollywood, Cal. 

RADIOTONE 

PROFESSIONAL 

RECORDER 


-LEPEL- 

Vacuum Testers 



I " • Will ionize gas as low as one 
micron of pressure. 

• Cannot puncture the glass 
container. 

• Will operate continuously. 

• Ground free and shock-proof. 

• Facilitates production testing 
of electronic tubes and in¬ 
candescent lamps. Weighs 8 
ounces. 

Write for Bulletin 403 

LEPEL 

HIGH FREQUENCY LABS., Inc. 
39 West 60th St., New York City 

CitbU Address; LEPELSPARK 


The combining of Radio Ejiguiecring, 
i mnmiifjicalion and Broadcast Engi¬ 
neering, and The Broadcast Engineer 
16 a very helpful step in conserving the 
engineer s time. Because of its wider 
scope, the new publication Commu:n'ica- 
TlO^■s should become even more valua¬ 
ble tJian the journals it now unites. 

It is regrettable to note the passing 
of Radio Engmeeringj w'hich has had a 
place on radio bookshelves for seven¬ 
teen years, a lung time in the history of 


radio periodicals. Seventeen years that 
have witnessed a greater development 
of equipment and theory than any other 
equal period in the history of electrical 
communications. The rapidity of tech¬ 
nical developments makes it evident that 
Communications must need proceed at 
a fast pace not only to justify its heri¬ 
tage but to serve its readers effectively. 

Harolb P. Westman^ 

Secretary, 

Institute of Radio Engineers 


MERRILL-LAMBIE TRANS-ATLANTIC FLIGHT 

from page 38) 


VVOR stayed on 800 meters through¬ 
out the full flight to give radio com¬ 
pass bearings by playing phonograph 
records. Droitwich, England, had a 
regular daylight schedule. 

Huntington, navigation man of HAL, 
had plotted the constant magnetic 
course and Jack Lambie the Lindbergh 
circle. The latter meant shifting bear¬ 
ings every twenty or twenty^-five min¬ 
utes, but had the Daily Express been 
Hying with visibility and sufficient sky 
tor celestial navigation, tite shorter 
Lindbergh circle would have been fol¬ 
lowed. 

On the outset of the flight, commu¬ 
nication w'as by voice over the 6590 
band. Four hours out of Floyd Bennett, 
voice transmission began to distort and 
break and communication was switched 
to code over the same band. Xeither 
the 500-kc Marine emergency nor 333- 
kc International Aircraft frequencies 
were used much, the range being found 
too short for clear transmission. As the 
same condition existed on the return 


llighi, it led the pilots and Larry Camp- 
beli to believe that the higher frequen¬ 
cies will prove most effective. 

On the eastward flight tiie Daily Ex¬ 
press ran into solid “soup” over New¬ 
foundland and Merrill and Lambie de- 
ciderl to follow^ tlie constant magnetic 
course. 

Flying blind between 4,900 and 8,000 
feet all the way across, they had only 
brief periods of visibility. There was 
no violent atmospheric disturbance, but 
there were solid cloud layers heavily 
charged and a series of minor storms. 
About 500 miles off Newfoundland. 
KHMER's signals w^ere missed by most 
U. S. stations for nearly three hours 
after, although “hams” in many parts 
of the world picked up 6590-kc signals 
during that period, 

KHMER, hotvever^ received clear 
signals on 6590 kc until the plane was 
800 miles off Newfoundland when re¬ 
ception on that band went dead, around 
1:00 a.m. EST. For 700 miles, 
KHMER could only pick up occasional 


Checking on Dick Merrill and Jack Lambie during the 
eastward crossing. 
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wtiik and intermittent signals on tlie 
two lower frequencies. Merrill and 
Lambie think the cliief difficulty was 
the lack of sufficiently powerful land 
stations. This period of no reception 
lasted until the plane was 350 miles oft 
Ireland when they picked up British sig¬ 
nals on 6590 kc which came in clearly 
thereafter. 

Had Merrill and Lambie known it, 
they could have relayed messages 
tlirough ships-at-sea. A1 Lodwick of 
Curtiss Wright, technical supervisor of 
the dight, had made arrangements with 
eleven steamship companies to have 22 
ships at sea listen in hourly for 
KHMER. Arrangements had been com¬ 
pleted after departure. 

Coming over Ireland, the Daily Ex¬ 
press found British l)eacons operating 
much as in the U. S. and followed a 
beam directly to London. Arriving at 
Croydon Airdrome 21 hours 2 minutes 
from. Floyd Bennett, they had averaged 
175 m.p.h. through 14 hours of abso¬ 
lute blind flying, and an additional 3 
hours of low visabilit>" flying entirely 
on instruments. 

Returning, about the same transmis¬ 
sion and receiving conditions prevailed 
except that KHMER was received spot- 
tily in the U. S, at 6:00 a.m. and be¬ 
tween 8:00 and 10:00 a.m, ES F. The 
pilots followed radio beacons out of 
Ireland, dropping British signals about 
550 miles oft die coast. 

Flight headquarters had been estab¬ 
lished at the Waldorf-Astoria in New 
York where Wall Streeter, Ben Smith 
(who made the flight possible), A1 Lod¬ 
wick and Dick Stoddart sat glued to a 
receiver. Many messages came through 
ch^rer here than anywhere else, includ¬ 
ing the most powerful stations. Through 
headquarters were cleared a constant 
stream of messages and advice coming 
from big stations and amateurs on three 
continents. Mackay Radio. RCA Com¬ 
munications, Radio Marine and Coast 
Guard stations around the world kept 
a constant check on messages and 
strength of signals, phoning through 
data to the Waldorf. Occasional mes¬ 
sages were relayed from ships at sea. 

Throughout both trips, Rlverhead, 
Chatham and Southampton stood by. 
Regular communication was hourly, but 
during its period of dead reception, 
KHMER signalled every fifteen min¬ 
utes, and was picked up at some point 
on the globe. EAL stations at Newark, 
Washington, Miami, Atlanta and New 
Orleans were held open with varying 
success. At one time, when the Daily 
Express was over mid-Atlantic, none 
of the eastern stations could pick up 
KHMER, but New Orleans received 
the signals clearly. When east of mid- 
Atlantic, KHMER was picked up most 
consistently at Atlanta. Rockaway got 
the most powerful reception at times. 



CONSTANT 


A tnnftformcrr de«igine<i tu supply 
rellulBtcd p<iwer lo device*; requtrini 
a constant. volta|(e. in line 

voltage arc ioiitantaneously corrected 
and • constant lot«^ voltajtc level 
maintained. This iransformer is spe¬ 
cially auhed to low voltage appltca- 
tione such at pholo-clcctric cellt. 
X- Ray lamp filaments, exciter lamps, 
precision and recording instruments, 
and man> others. 

Compensators are built to individual 
specifications, and quotations will be 
furnished on request. Specify ex¬ 
pected line variation, regulation re- 
qnireii and ii description of the load 
to be supplied. 


VOLTAGE 


Patent No. 
1893251 


70 


a. 6.4 

T— 

3 6J 
62 


uo m 

INPUT VOLTAGI 


SOLA ELECTRIC COMPANY 




BILL the GOAT 

says: 


ff 



. . . AND SO DO 
FORM-FITTING TUBE 

GOAT RADIO TUBE PARTS, 

3T4 Dean Street, Brooklyn, 


GOAT 

SHIELDS! 

INC. 

N. Y. 
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The communications industry represents one ot the 
world's major markets, with sales totaling well over a 
billion dollars annually. Nearly ten thousand concerns 
manufacture the many types of communications equip¬ 
ment and accessories, while countless others are 
engaged in the operation and maintenance of such 
apparatus. That's the worldwide market served by 
COMMUNICATIONS — a highly profitable 
market responsive to intelligently directed advertising. 


bwfcsit fWiam; 
oiiraMiiHcal^ and 
to jmIM wad 

4Dd film puUic 

and| . ff^ dt dl 

equlpmeiitt a^ellOMiE« ranponeofi 
and t»ed « thisa freldL 


Probably your product has its appli¬ 
cation in the communications field. 
Why not discuss it with us? You can 
be assured of an intelligent analysis 
of your problem. 



^Advertising per proved prospect 
costs less in COMMUNICATIONS 
than in other trade journals. 
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MOBILE P-A REQUIREMENTS 

I 

(Continued from page 34) ' 


regulation for a Class B circuit, or * 
enough power to provide sufficient out¬ 
put from a Class A circuit. A few 
automobile installations use a g,asoUne- 
driven generator mounted in the spare- 
tire compartment* | 

Since automobile systems are the 
cheapest of all mobile arrangements. ' 
they are often operated by one man, in 
the interests of economy—that is, by 
the driver. The microphone is so 
mounted that the driver can use it with- , 
out inconvenience. Hand microphones | 
are common, but a suspension mount- * 
ing above the wheel is preferable. In¬ 
asmuch as from 12 lo 20 watts are i 
emitted by loudspeakers, which cannot 
bt located more than five or six feet 
distant, exceptional care must be taken 
to guard against acoustic feedback. The 
most effective precaution is, of course, 
the use of equipment, and particularly 
loudspeakers, that are really flat in their 
response. 

Where a record player is used, it is 
commonly mounted or placed on the seat 
beside the driver w^ho can then change 
records and even needles while the car 
is in motion, and also replace the needle ' 
in the groove if it has been jarred off 
by a bump in the road. There are spe- 
ci^il spring-tension pickup mountings 
designed to secure steady reproduction 
of a phonograph record in a mobile in¬ 
stallation, but tli€ majoriU' of users still 
depend on watchfulness and careful 
driving. 

Automobile installations are often 
rented for special advertising cain- 
paigns, rather than bought outright by 
their user. Persons engaged in tlie 
business of renting sound equipment 
naturally find it advantageous to use 
amplifiers that can, if occasion de¬ 
mands, be driven by line a-c instead of 
6 volts d-c. 


THE TRUCK JOB 

'Truck insiallaticms are essentially 
overgrown automobile installations with 
several notable differences in detail. A 
truck loudspeaker system may combine 
projector baffies witlt flat l>affles—^for the 
latter, tlie speakers are mounted directly 
upon the body of the truck, and the 
sides of the truck then serve as the 
baffle. Speakers are often so mounted 
that some or all of them are readily 
removed, and set up on floor stands at a 
conveiaient distance. 

Truck power output may run from 20 
to 100 watts. Up to 30 watts can be ob¬ 
tained by using the truck storage bat- 

(Cntftinfied on page 66) 


RCLAYS 


I 

0 Keen, fast, accurate, efficient . . . and, above 
all— reliable! You need circuit-control equipment 
that is tireless—enduring—delivering millions of 
operations without failure or hesitation. You 
need instantaneous, positive response. Relays by 
Guardian are uniformly reliable, made exactly to 
your own specifications. You know^ they’ll be right 
because they’re designed the way you want them. 
Small, Rugged, Flexible, Economical, Large Capac¬ 
ity, Easy Mounting. 

A For new Ccdalog C, Free Engineering ServicCy A 
^ and QUICK DELIVERY, write us today. ^ 


GUARDIAN m ELECTRIC 

W. Walnuf St. Chicago • Illinois 



POWER FACTOR—Onu-lull of OM per oat 
iiKCBCfirEri'. comulateU 
fwsm«4 In merrurr 

PHASE ANGL E—1S tbffnKt ifld T mlnatei.. 

INSULATION RESISTANCE—S3.W0 mnr 
obou p«f toOL At 40CI ttiiU DC. MiuiletAlj 
ioimerKd ifi mercurr. 

CAPACITY ftd MMF per 

laoc indU»n i. 

AC VOLTAGE BREAKDOWN—IfiOU ?oiM 
D€r fool., cofflbletdly Umnfrswl in tttemirn'. 
lio p. 30* aa. 

POWER FACTOR—1*^ u tmim 112 
meciicrciin). romDletelT tismened in mer- 
CUTF 

CAPACITY (l8 irAimdl—IS MMF. Dtr 
foet At 15 tDel«n (12 mejtAio'ctMh 

MOISTURE ABSORPTION —Las iJwn 
L% tiy welftit. 


A Wire 
Developed 
Especially 
for 

LOW LOSSES 


High Frequencies! 


Conductors supplied in several sizes eiliher solid 
or stranded. ItisuJaiion pushes hack easily with¬ 
out adhering^ to the conductor. Insulation impreg¬ 
nated in a high-resistant, low-loss, moisture-resist¬ 
ing compound Specifically designed for RF circuit. 

LENZ R.F. Hookup Wire Dkelectric 
Ctiaracteristic at 7i F. RH. 

USED BY LEADING MANUfACTUfcERS 


Handled by Dealers and Jabbers 


Alt Over the Caantry 

LENZ ELECTRIC MFC. CO. 

1751 N. WESTERN AVE., CHICAGO. ILLINOIS 

EstMisked 1904 


Visit oar Booth 305 at the New York Parts Show, Ocfofrcr Jst, at the Commerce H<dL 
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TELEVISO 

PRESENTS 


A radi<3J departure in price for a 
custom-built product featuring 

• EMentlAllr (Ui frequMir? mpooM. 

• Oenenl radio preeiiioa German alirer eon- 
irol equipment. 

• Hand calibrated over a S-oubUi period. 

• Solid walnut cabinet. 

• Pure tine ware output at 500 ohma. 

• Flneai material and wurlnnanihip fuaxantee 
latlafactlon ot refund afl^r ten-day trial. 

iwlnc to hi-fidelity makes thla instrument 
a neeeasity for laboratories, production line, 
and lerTlre booth. 

COMPLETE WITH <» C 
MATCHED TUBES 

LIMITED TIME OFFER 

The Televiso Company 

127 N. Dearborn St., Chica^, lU. 
Engmeerixig manufacturers of 
allied electronic products 
Audio 5redli-sl Bidin 


The VC I Beat Frequency 
Oscillator 


MOBILE P-A REQUIREMENTS 

(Continued from page 65) 

tery to drive a rotary converter, as in 
the common automobile p-a set. For 
greater audio power, two 30-watt am¬ 
plifiers of the same type may be used 
in parallel, an e.\tra storage battery be¬ 
ing carried as a parallel or a substitute 
source. 

For high-power truck work, however, 
the gasoline-driven generator is fa¬ 
vored. W^here it is used, there is no 
need to advance the generator of the 
truck to a higher charging rate, no need 
for charging the spare battery, and 
consequently no worry about batteries 
running down. At 30 watts output, the 
battery and rotary converter constitute 
the most economical method of power 
supply; at 60 watts output, the gasoline- 
driven generator is perhaps equally de¬ 
sirable ; above 60 watts, the gasoline 
generator is undoubtedly to be pre¬ 
ferred. 

Truck equipment must be able to 
witlistand even rougher handling than 
car equipment, since truck springs are 
seldom as good as automobile springs. 
The truck, however, commonly carries 
two men—driver and sound operator— 
and is less exacting with regard to in¬ 
put sources. A hand microphone is com¬ 
monly supplied for the operator, and 
supplemented by floor-stand micro¬ 
phones that are carried to the tail of the 
truck, or to a speakers’ stand or plat¬ 
form, as occasion requires. The record 
player is sometimes spring-mounted, but 
in spite of such precautions the needle 
usually requires watching as long as the 
truck is in motion. 

SEA-GOING AND AIRCRAFT 
INSTALLATIONS 

The motorboat system is essentially a 
truck .system. The fact that sound is 
projected over water results in two sur¬ 
prising compli<::ations. Reverberation 
from water is so great that much less 
output is needed than might be sup¬ 
posed to cover a given distance and 
area. A 20-watt system operating off¬ 
shore may deliver ample volume to a 
beach half a mile away. But the water 
also has the effect of encouraging acous¬ 
tic feedback. It is a convenience, 
wherever possible, to use the micro¬ 
phone in a relatively sound-proof cabin. 
The same cabin cannot, of course, con¬ 
tain either the boat motor or the motor 
of the gasoline generator that supplies 
sound power. 

Motorboat systems in general favor 
the use of a generator rather than a 
storage battery, since facilities for re¬ 
charging are seldom easily available. 

Inland systems working on smooth 
water need no special physical pre¬ 
cautions, but small boats operating on 
a large lake or river, and large boats 


working in the open ocean are more 
heavily handicapped than a truck on a 
rough road. A separate operator may 
be needed to give exclusive attention to 
the record player, and may have to keep 
his hand on the reproducer continu¬ 
ously in even a relatively mild sea. 

Airplane systems need high power. 
They work, generally, from heights of 
not less than a thousand feet; their out¬ 
put must compete with the drone of 
motors and propellers; they are used 
only to secure coverage over large 
areas, and they receive very little help 
from reverberation, most of their out¬ 
put being lost in the upper air. One 
hundred watts represents perhaps the 
absolute minimum of power tliatt is of 
any use in an airplane system. Baffles 
must be of a directional type, pointing 
downward—multiple projectors that 
spray tlie ground with a cone of sound 
are usually preferred. 

The operating power needed is sel¬ 
dom less than half a kilowatt—often 
twice as much—hence the gasoline gen¬ 
erator is favored as weighing less than 
any bank of storage batteries that 
could be counted on to provide con¬ 
tinuous service during tlie average 
flight. The generator also avoids the 
inconvenience of pulling out the storage 
batteries and substituting a new set each 
time the plane comes to earth. 

The microphone is of an extreme 
close-talking type; planes with sound¬ 
proof cabins are not often used for 
p-a work and no other type of micro¬ 
phone would offer reasonable immunity* 
to the sound of the propellers, motors 
and gasoline generator. Rough air re¬ 
quires even sturdier equipment, and 
even closer attention to the phonograph 
needlie, than is needed in a truck or 
motorboat. 

In all four applic^ations—cars, trucks, 
boats and planes—mobile equipment is 
largely rented rather than bought out¬ 
right In such cases it is difficult to 
overstress the advantage of choosing 
apparatus that can also be used for 
other purposes. A rental amplifier de¬ 
signed for 6-volt operation should al¬ 
ways be convertible to a-c power sup¬ 
ply. In all small and medium-power 
systems permanent-magnet speakers 
may be preferred, not only as easily 
convertible to other services, but also 
because they impose no additional drain 
on the mobile power source. Converti¬ 
ble phono equipment is commonly avail¬ 
able; a 6-volt universal motor is driven 
directly by the storage battery or 
through a step-down transformer when 
the power is a-c. 

Mobile equipment should always be 
over-powered. It must encounter 
highly changeable conditions of back¬ 
ground noise and of sound reflection 
(^Continued on page 68) 
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POWERFUL 

ECONOMICAL 

NOISELESS 


• Built in accordance with Underwriters Labora¬ 
tories requirements, this compact and efficient motor 
has been desired specifically for radio tuning. 

• Highest quality materials machined to very close 
tolerances combined with the best electrical design prac¬ 
tice make this the outstanding motor for long and 
trouble-free performance. 

• Volume production and consequent cost reduction 
makes it possible to offer you this motor at a surpris¬ 
ingly low unit cost. 

Your imquiry and correspondence is invited hf 

THE ALLIANCE MFC. COMPANY 

ALLIANCE, OHIO 



Quiet, Insulated,and Reliable 
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CARBON 
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AND NOW! 

LIGHT UP YOUR PANELS 

with 

FRONT illumination 



• Perfect Distxibuticio 
of Light 

• Does Not Affect Op¬ 
eration of Instrument 

• Bulb Can Be Re¬ 
placed in Lighting 
Attachment without 
Opening Sealed In¬ 
strument 

• Heat of Lamp Kept 
Out of Instrument 
and Permits Use of 
Metal Dial 

• Low Cost 


Model <26 With- 
€iut Front lUumi- 
natioD. A new 
highly attractive 
four-inch square 
moderaislic de¬ 
sign featuring 
extra long scale 
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UGHTING 
AHACHMENT 
\IS ENTTRELVj 
VEXTEBNALy 


Model 426, show¬ 
ing Front lUum- 
ination Attach¬ 
ment. This^ is 
an exclusive 
Triplett develop- 
ment. Fits on 
front of case and 


length. Stocked in al! is entirely external to 
popular ranges. Front inslrumeut itself. Front 
ilium in a lion available in illumination also avail- 
y* and larger cases. able in other models. 
Rear illumination, with the lamp in¬ 
side the case, also tan be supplied, 
preferably in the smaller size cases. 


Triplett manufac¬ 
tures a complete 
lint of electrical 
measuring instfu- 
mesiis embractng 
round, square, rec¬ 
tangular; molded 
and metal cases and 
twin meters for ra¬ 
dio, electrical and 
general indmirial 

applications. 


If You Have an Electrical Instrument Problem Write to Triplett 


THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
4110 Harmon Ave., Bluffton, Ohio 
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MOBILE P-A REQUIREMENTS 


Waxes 

Compoands 

Varnishes 

FOR INSULATION 
OF CONDENSERS 

Transformers, coils, 
power packs, pot 
heads, sockets, wiring 
devices, wet and dry 
batteries, etc. Also 
WAX SATURATORS 

for braided wire and 
tape, WAXES for radio 
parts. Compounds 
made to your own spe¬ 
cifications if you prefer. 

•ZOPHAR 

Mills, Ixc. 

Founded 1846 
120—26th Street 
Brooklyn, N. Y. 



MONARCH 

MULTIVIBRATOR 

Model 20 I 

• The most Important development in fac¬ 
tory receiver alignment since the Signal 
Generator. 

• Now used by leading set manufacturers— 
Mui*IvIbrator5 afford faster and more accu¬ 
rate alignment . . . Instantly show weak or 
dead spots on any band . . . eliminates 
need for rocking gang condensers. 

• Operators become quickly proficient In 

using Multivibrators and they pay for them¬ 
selves by speeding up production line tests, 
insuring accuracy and avoiding rejects or 
returns. ■ 

Complete technical data ajid | 

prices on request. 

MONARCH MFC. CO. ; 

3341 Belmont Ave. Chicago, III. | 


(Continued from p^age 66) 

or absorption It is planned to cover 
the desired area or audience under the 
least favorable circumstances; under 
other conditions it will be found to pos¬ 
sess fifty or seventy-five percent more 
power than is actually needed at the 
moment. Howe%‘er, tlie use of unneces¬ 
sarily higli volume must always be 
avoided as it provokes unfavorable pub¬ 
lic reaction which has already led, in a 
number of communities, to drastic police 
regnlation, 

• 

DISC RECORDING 

{Cotithiued from page 12) 

skians and relatively dead surround¬ 
ings tor the listener. 

Summarizing the above factors, we 
find that the studio must have ati 
amount of reverberation suitable tc» 
simulate conditions expected to sur¬ 
round the entertainment produced and 
to permit proper creation of music, and 
it must contain a zone sufficiently dead 
to compensate for the added liveness of 
monaural pickup. The accomplishment 
of these requirements is related to stu¬ 
dio design by a deteimiination of the 
size, shape, reverberation, and distribu¬ 
tion of absorbing materials. 

Ideally, the size of a studio should be 
determined by the character of program 
which will customarily be produced. 
For music there is a relationship be¬ 
tween the number of musicians and the 
size of the enclosure which, within 
diould l>e adhered to for best 

results. 

The feeling that a certain size of 
nicmi should be associated with a cer- 
I tain tv'pe of music may be partly due to 
I our being accustomed to hearing or¬ 
chestras in halls whose size bears a cer¬ 
tain relationship to the number of in¬ 
struments, but it seems that a more im¬ 
portant cause may lie in what is 
termed '^space effect/* which may repre¬ 
sent audible perspective to the ear as 
■‘depth’* in a picture represents per¬ 
spective to the eye. Thus, direct sound 
from the source reaches the ear sur¬ 
rounded by general reilectioiis or rever¬ 
beration of a character influenced by the 
nature of the surrounding room. Lack 
of this effect largely destroj^s the ap¬ 
parent abilitv' to visualize an orchestra, 
the component parts of which are sepa¬ 
rated in space, and thus the size of the 
orchestra is materially under-estimated, 
since only rndiYidiaal parts of the music 
may be heard, with diminished sense of 
a number of in.stmments playing each 
part. The space effect may be destroyed 
by lack of sufficient reverberation, by 
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improper frequency characteristic, by 
the wTong mode of decay and even in 
proper surroundings by improper pick¬ 
up. Even if the pickup is flawless, the 
tone mixture from several instruments 
playing the same note may convey only 
a partial impression of the number of 
instruments. 

As the number of instruments tends 
to exceed the expressed limiting num¬ 
bers for a given size of studio, the im¬ 
pression of added orchestral size is not 
proportional. Where the number of in¬ 
struments is less than the specified limit 
for tile studio, it is possible with proper 
pickup to give the effects of numbers 
in excess of those actually employed.* 
In coRsidering the economics of build¬ 
ing a large studio, consideration should 
be given to this factor. 

The shape of a studio is important 
in obtaining best results. References to 
ideal shapes have been made witli such 
frequency as to preclude references to 
many sources. However, certain ratios 
of length, tvidth and height with respect 
to volume have l>een found to yield most 
desirable results (see Fig. 1, which is 
reproduced from Messrs. Stanton and 
Schmid’s paper referred to previously). 
Increases in length lieyond these ratios 
complicate the arrangement of per¬ 
formers and the securing of a satisfac¬ 
tory pickup. Widths in excess of these 
ratios may somewhat complicate pickup 
and generally result in a reduced space 
effect of the room. The heights shown 
with respect to length and width rep¬ 
resent reasonable rainimums for each 
condition, since as a practiail matter 
it IS desirable to reduce the required 
height, Certain unusual shapes of stu¬ 
dios have been proposed in which di¬ 
rectional effects of inciined or curved 
walls are employed or in which irregu¬ 
lar wall surfaces are used. The desira- 
biJity of the former appears question¬ 
able except for very unusual conditions. 
The desirability of the latter is unques¬ 
tioned and has for some time been a 
feature of the best studio practice. 

UTth the size and shape of the studio 
fixed, the degree and amount of rever¬ 
beration is the next consideration." 
Fig. 2, which is reproduced from the 
paper by D. P. Loye, just cited, shows 
a relation between optimum-reverbera¬ 
tion time and volume, based on a large 
araoimt of experience. These values 
WTre determined under conditions ap¬ 
proximating those most desirable; that 
is, relatively live surfaces surrounding 
the music with the microphone located 
in a relatively dead region. All of these 
values refer to time of reverberation in 
seconds at 512 cycles. 

It is of equal if not greater impor¬ 
tance that the relative amounts of re¬ 
verberation for the different frequencies 
(Continued on page 70) 
































"TOPHET C" 

meets mechanicall 
and corrosion-resis-1 
tant specifications. I 


High specific resis¬ 
tance for compact 
resistors and con¬ 
trols. 


Bare or insulated. | 
Tangle-proof spool¬ 
ing. I 


Pronounced TOP - FET — tfie always - uniform 
nickel-chrome alloy which bears the initials and 
endorsement of the pioneer. Made by alloy I 
specialists for resistance-device specialists. 
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NEWARK, NEW JERSEY 
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give you 

High adjacent channel rejection 30 kc. 
wide at 20 times down— 

Broad flat top—8 kc. wide— 

Easy alignment; no cathode ray oscillo¬ 
scope necessary. 

All trimming condensers tuned from the 
top of shield square by 3 I/ 2 ” high. 

Compact size. 

series for 262 and 465 kc. 

+ * * * * 

Triple Section 
Trimming Con¬ 
densers available 
separately. 

"CT" series using from 2 to 4 plates. 

Will fit into I yg" sq. shield. 
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FINGER-TIP CONTROL 

Electar 

BULLET MICROPHONE 

The ELECTAR BuJlet Microphone is a 
dynamic imcrophone of the latest type and 
most modem design with the volume con¬ 
trol ON THE MICROPHONE. 

The response characteristics are practi¬ 
cally uniform from 20 to 9000 cycles, meet 
all requirements for naturalness of response 
plus reniarkahle tone quality. 

It is unusually sensitive. ... No polariz¬ 
ing voltage, batteries, pre-amplifiers or 
specially designed ampHfiers are necessary. 

Exclusive with 

EPIPHONE. Inc. 

142 West 14 Street • New York, N. Y. 


DISC RECORDING 

I {Continued from page 68) 

be properly balanced. If thi.s reverbera¬ 
tion be such that sounds of equal loud¬ 
ness at the different frequencies decay 
to the threshold in equal times.^ a condi¬ 
tion satisfying a theoretical requirement 
lor ideal balance is reached. In small 
studios, consideration must also l>e given 
to the phenomenon of air resonance. .Tn 
the small studio, the frequencies of 
maximum resonant response are in the 
register of the bass instruments. It is 
not improbable, and some experience 
seems to indicate, that in addition to the 
actual prolongation of reverberation 
time at these resonant frequencies, there 
is sufficient reaction at tlie source to 
cause an increased energ}^ radiation at 
this frequency. In determining the ab¬ 
sorption characteristic of materials to 
be employed in a small studio, careful 
consideration should be given to com¬ 
pensating so far as practicable for the 
resonance effect. Also, a tendency to 
over-bass may make desirable a further 
reduction in the actual reverberation 
time at low frequencies. It is, of course, 
assumed that the construction of the 
iloors^ walls, and ceilings is such as to 
avmid sharp resonance in these struc¬ 
tures. 

With the amount of absorption at the 
various frequencies pre-detemiined by 
the selected rev^erberation time and 
characteristic, it is necessary to con¬ 
sider the distribution to be made of the 
absorption. The shape and size of the 
studio, together with the necessity for 
correct liveness for the production of 
music and the minimum interference at 
the point of pickup, will determine this 
di.stribution. .Allowance should be made 
for the acoustic absorption presented by 
the musicians or performers in the lo¬ 
cation which they occupy. The remain¬ 
der of the absorption is customarily 
located upon walls, ceilings and to some 
extent on the floors. Obviously, the ab¬ 
sorbing areas must be of sutBcient 
size to accommodate the requisite 
amount of absorption to give the desired 
reverberation period, and be distrib¬ 
uted about the studio so as to provide 
an unbalance of liveness between the 
l)erformance and pickup ends of the 
studio* 

The desired absorption coefficient is 
best determined after the location of 
treatment is decided. With the areas 
to be made absorbent and the total 
amounts of absorption knoum, the nec¬ 
essary coefficient for each frequency is 
determined. The departure from the 
exact areas considered desirable for 
treatment is determined by the degree 
of agreement obtainable between the co- 

''‘Acaustics of Br&adtj,siinff and Rceordiii}f 
Studto$” by G. T. Sianioti and F. C, Schmid, 
/okmoi Gf ike Hccuitical Society of America, 
July. 19J2. 


efficient of a suitable material, and the 
ideal coefficient. The departure of the 
actual from the desired coefficients will 
require further re-balance between de¬ 
sired reverberation time and desired 
areas to be treated. 

As the foregoing summary indicates, 
the successful acoustic treatment of stu¬ 
dios involves the coordination of nianv 
factors and the application of a large 
amount of experience, and is therefore 
a highly-specialized function wdiich 
"houM be referred to a responsible 
group of acoustic consultants familiar 
with this class of work. 

In recording orchestral music it is 
desirable, wherever possible, to use one 
microphone at a time rather than tw^o 
or more connected through a mixer to 
the recording channel. By suitable 
placement of the microphone a desira¬ 
ble balance can be attained between the 
various instruments of the orchestra. 
Those instruinents that should be most 
prominent should, of course, usually be 
the closest to the microphone. This ap¬ 
plies also when a soloist and chorus are 
present as well as an orchestra. When 
the orchestra is used tor accompani¬ 
ment, the soloist is usually placed near¬ 
est the microphone, the chorus next, and 
tile orchestra somewhat farther back. 
Acoustic-perspective control can be 
achieved to some extent by adjusting the 
relative distances from the microphone 
of the soloist, chorus, and orchestra. 
The use of a single microphone proba¬ 
bly represents the most natural arrange¬ 
ment, the microphone taking the place 
of the listener. When sufficient time is 
not permitted for rehear.sais and adjust¬ 
ments, auxiliary control methods may 
be used, which involve the use of more 
than one microphone. However, al¬ 
though the use of more than one micro- 
piione introduces many complications, 
the necessary conditions which must be 
fulhlled in order to obtain satisfactory 
results with two microphones, have 
been elucidated by D. P. Love.* Among 
the outstanding features established by 
Mr. Loye’s work, is the very marked 
interference effect produced when the 
two microphones are rather close to- 
getlier and near the source of soimd. 
This leads to the conclusion that the 
difference in distance between each 
microphone and the sound source should 
be at least ten feet, that they should 
nut be too dose to the source, and that 
the sound volumes picked up by them 
should be adjusted to differ as widely 
iis practicable. 

-“Acoustic Considerations in tlie C-onstruction 
and use of Sound Staecs" by D. P. Jour¬ 

nal of the Society of Afotion Picture Bnuineers, 
September, J9J6. 

"Ontinuun: Reverberation Time for Auditoriums” 
by W. A. MacNair, Journai of the Ac&ujnical 
Society of America, Jar.uairy, 1930. (Part 1.) 

Acoustic Considerations in the Ccnstructiou 
and Use of Sound Stages'' by D. P. Loye, 
Journal cf tke Society of Motion Fictmre Enoi^ 
nerrs, VoL XXVII. No. I, 1936. 
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Speaker Grille Cloth 

Complete assortment of patterns. jl 

Special colors and patterns made to order. || ^ 
Samples and prices furnished upon reciuest. |l 
Shipments made from stock. It 

A . C . H I N T Z E 

300 WEST ADAMS STREET CHICAGO. ILL. 



\l> 




ui 


MANur*auRERS Of SpiFut WRiPPto Tubjno for the Electrical Industry 

SQUARE- RECTAnGULARj^nOUnO 
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VULCANIZED FIBRE 


PHENOL FIBRE 


TAYLOR INSULATION 


TAYLOR FIBRE CO., Norristown, Pa. 

“THE CRYSTAL SPECIALISTS SINCE 1925” 

PIEZO-ELECTRIC CRYSTALS 

GUARANTEED Accurate to BETTER than .01% 

SCIENTIFIC RADIO SERVICE 

Send for FREE Booklet and Pri ce Lis t! 

UNIVERSITY PARK - - - - HYATTSVILLR. MD- 


RADIO IN IT S ENTIRETY 


«rv«» IK« trade every need In radio- 

complete l60-*>a£e calaloa of national^ hnowrn 
rad'O receivers, public address, parts, supplies and 
equipment. Orders shipped same day received. 


BURSTEIN-APPLEBEE CO, 

1012-14 McGEE ST. KANSAS CITY, MO. 


UP-TO-DATE CATALOG AVAILABLE 



QUARTZ CRYSTALS-all types 

LOW TEMPERATURE COEFFICIENTS 
X and Y CUTS • HOLDERS 
GROUND TO ANY PRACTICAL SPECIFICATIONS 

Write for complete partietdars 

BELLEFONTE RADIO & MFG. CO. 

Bellefonfe Peaniylvanla 


HIGH GRADE NEW AND USED 

ELECTRON TUBE EQUIPMENT 

Largest and Most Complete Stock in the World 

KAHLE ENGINEERING CORPORATION 

Specialists in Equipment and methods /cr the manufaeture of Neon 
Tubes. Radio Tubes, Incasdescent Lamps, Photo Celfs, X-Ray Tubes, etc. 

941 De Mott St„ North Bergen, N. J. 


ALFRED W. BARBER 

Consulting Engineer 

35-33 172nd Street Flushing, N. Y. 


Of Special Interest to Radio Mfrs. 





We are ready to make prompt delivery in any quantity, of IF 
Transformers, Oscitlaiors, RF Windings. Transmitter RF Chokes 
and RF Chokes. All types, your tolerance. Send samples 
or specifications for quotaflon. Export inquiries invifed. 

591 Broadway, 
New York 


Precision Inductance Corp. 


LOWER COSTS 



art made thnvujh tlw use ot Gu-fl^ner 

R«in-Corie Solder. Jts uaiforni hi all qutJlty 
perrait* in|Kr|«fleed worktrs to ds failer wt>ri( 
end Inexperienced help te do better, peatet work. 
It saves buth lime and materiaL 
Made in vtrieus illsyi uid im pauses as lllne 
» 1/32 dI to lacb, Deeauee af modern pro- 
dtietfon methsdt Gardiner Solder costs less than 
even erdEniry kinds. 

We also makt bar and f«1ld wire solders, 
and dtpprne ftnd ca&tltiq meUls. 

Eastern Sales QIKee and Warehouse: 
DAVID M. KASSON & CO. 

2&4 Canal SL. New Ycrk 



S. CAMPBELL AVE,, CHICAGO. ILL. 


CLEANS BUT DOESN'T DAMAGE 
IDEAL "Jumbo" 3-in-1 Cleaner 

BLOWS-VACUUMS-SPRAYS 

F^owerful—but cleans mosit flclicate ckctricsl or other rnAchinerY 
and instruments without distttrbing most precise adjustmeots. 
Givrs high velocity of dry air at low pressure—^and there's no 
moisture. 

Cleans comers and smalL 
est nooks, removiiig every 
particle of lint and dust. 

Easy to handle—Portable— 

Weighs only 14 lbs. 

Sent on Free Trial 

IDEAL COMMUTATOR 
DRESSER CO. 

1062 Park Ave., SycaiPDre. HUhdfs 




GOOD 


MEN IN RADIO 
HAVE GOOD JOBS 


• Ttrtie Is ■ r*aJ future oow for satbltiouj tnefl in every Held uf Radio — 
but, you need sometbln* noo« tbaii "eoffll Intentlotta". It raeafts trais- 
Ipp equipping yourself to areept the mam oppoftualtlej tiiat twaU men 
witb tocbnicil trainIrf. Tbe iaan s^bo tbe JOb joa woald IJkd to baTe 
bai the ability that YOO tan acqolre fftMi CBO, W# ha^e the pUo; Iti 
ui eUJlrln It. Writ# for a free copy of our ' Tested FIbd" 

RESIDENCE COURSE IN 
PRACTICAL RADIO ENGINEERING 


Study In W^iiblngtem under eEperJeowd Initnictorh 
In folly eimlpned ihopa ind Uhi with modeni work¬ 
ing nqulptoeriL CtKiplete, thorouKb initruetlEai In 
ONE tehooj year. T«m begins September !MEb 
Writ! at OOM for detalk tnd piytnefSt 


FREE! 

New Illustrated 
book let—"A Titled 
Plan fw a Future 
la Praetiesl RadiD 
Engineansa,'* on 
fetiuest 


Capitol Radio Engineering Institute 

NEW YORK CITY 

29 Broadway 


WASHINGTON. D. C. p . 
14th and Park Rd., N.W. 
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ELECTRO-OYNAMIC mnd *PEKMAC^‘ 
Spenkers by tlxfi^rd. in ti rsn^e ol 

fciies and mixtetii ^0^ modem Receivers aJiJ 
Public Address svsiems. Write today for 
full details! 

SEE US at BOOTH 401 

New York Radio Trade Show 

New York Offles; 2? Psrk PLaet. M. Y. 


OKFORD-THRinK^r'^L* 

RADIO CORPOKATtON 

9IS W VAN aUBFM ST ■ rHtTAr.O II V A I 



VISASIC 

Full Automatic Siphon 
Tape Recorder 

For Commercial and Amafeur Use 
I cent's worth tape records 
over 3^000 words 

Model VI-B — Semi - Professional 

List $75.00 

Model V-5 — Professional — 
High Speed 

List $175.00 

Export Department 
116 Broad St„ N. Y. C., U. S. A. 

Cable Addreu; Aurlcma, N. Y. 

—Write for full particulars — 

Prirt* FOB Niv Yert City 

Universal Sipal Appliances 

DoRartmeid C 

64 West 22nd St., New York City 
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FUSE-CLIP-MOUNTINC 

for your jobf 

Manufacturers should have this display 
card showing LITTELFUSE Products— 
helps engineers, designers, draftsmen— 
saves time ail around. Make sure that 
the fuses, clips and mountings you buy 
are Littelfuse Products—it's your assur¬ 
ance of high c|uality, A request on y^our 
letterhead will bring this helpful display 
card and complete Litteifuse Catalog. 

LITTELFUSE LABORATORIES 

4244 Lincoln Ave. Chicago, Ill. 


Callite Products 

HAVE TESTED. PROVED 
QUALITY 

T U II G 5 T E n 

. . - Rod, Sheet, Wire and Special Shapes 

. . . Hard Glass Welds 

moivBDEnum 

, - . Rod, Sheer* Wire and Special Shapes 
- . . For Grids, Round or Flat 
, . , For Grids, Supports, He;4ting Elements 

* * , Hard Glass Welds 

K U L C R I D 

* , * For Grids, Round or Flat 

. , , Kuigrid "C“ Tungsten Wtlds 
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Af easii red Char a cteristi cs 

. , - For All Applicaiiqm 

Callite Products 
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544 - 39 rti STREET • UNION CrTY, N. J, 
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SHOWS ONLYWHATYOU WANT TO SEE: 

The RED curve shows the peaks you 
are really interested in. They cause 
transmitter over-modulation and light- 
valve clash. The new Type 686-A Power 
Level Indicator catches every one. The 
BLACK curve shows the unimportant, 
erratic, constantly changing peaks 
that are so hard, tiring and useless 
to try to follow on the ordinary high¬ 
speed meter. 
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COMPLETE WITH 
TUBES 


NEW 




G-R 

POWER LEVEL 
INDICATOR 

N OW announced after several years of development, 
the new Type 686-A Power Level Indicator has 
everything the broadcast and sound recording 
engineer requires. The new indicator is equipped with 
an ultra-high-speed meter and a unique electrical damp¬ 
ing circuit by means of which the meter is momentarily 
stopped at its maximum swing and returns very slowly 
toward zero. Users of the new indicator are universal 
in its praise . . . the high speed on the up-swing of the 
meter and the low-speed return immensely simplitying 
the power-level monitoring problem. 

The new G-R P-L Indicator has these distinctive de¬ 
sign features all of which make it an exceptionally easy 
instrument to use, install and service. 

FEATURES 

9 HIGH-SPEED METER MOVEMENT —retarded return—easy to read 

• LARGE CLEAR SCALE —soft color—illuminated for use in dark- 
" ened control rooms—auxiliary db scale 

m HIGH-IMPEDANCE BALANCED INPUT— low bridging losses—good 
frequency characteristic—input transformer balanced to ground 
and doubly siiielded 

• WIDE OPERATING RANGE -40 to +33 decibels 

m A-C OPERATED —self-contained power supply—no power trans¬ 
formers or filter chokes to induce hum into surrounding equip¬ 
ment 

• TERMINALS FOR EXTERNAL METER FOR REMOTE MONITORING 
CONVENIENT MECHANICAL CONSTRUCTION — terminals and 
tubes available from rear without removing from rack 

• ADVANCED MECHANICAL DESIGN— General Radio Company’s 
usual high-class mechanical construction and careful el^trical 
design insure high-grade performance with minimum upkeep. 

Write for Bulletin 170-K for Complete Data 

Address: 30 State Street, Cambridge, Mass., or Brawh 
Office in New York, Los Angeles or San Francisco 


GENERAL RADIO COMPANY 
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